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Blackall," physician, endeavored in 1813 
to analyze a series of cases all presenting definite signs 
of dropsy. He showed that dropsy was due to several 
different causes. During the last nine we have 
in a sienllar manner studed approximately 200 cases of 
varied types of edema. Our aim is to present the clin- 
ical observations and course of the various diseases in 
much the same fashion as Blackall, but in addition to 
give the results of certain biologic, chemical and thera- 
peutic studies. The edema was actually controlled in 
some cases, whereas in others the treatment was unsuc- 
cessful. Thus, success or failure to rid the patient of 
edema could be, and was, subjected to critical analysis. 
to the more general and accurate use of suitable diu- 
retics in the treatment of edema, and possibly to the 
discovery of further helpful therapeutic agents. 
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nephritis. In the other groups, usually only a small 

amount of protein was found in the urine. 
urine of cach pation was examined many times 
to detect the of erythrocytes. If in a given 
were said to be absent in that case. If, in 
pe a given case, erythrocytes were sometimes absent and 
sometimes present, but never in large numbers, the 
presence of erythrocytes was graded 0 to 1. If, in a 
given case, erythrocytes were always present and 
always in considerable numbers, the presence of eryth- 
1 

2. 

Hyaline casts were present in varying numbers and 
were present in all cases of chronic lipoid nephrosis 
and in 96 per cent of the cases of chronic glomerulo- 
nephritis. They were present in both cases of myx- 
ent ware cheseved ta the 
groups. 

Tests of hepatic function were made in some cases 
of all groups; results are given in table 2. In only 
fourteen cases of all the groups was the value for serum 
bilirubin more than 3 mg. in each 100 cc., and in only 
four cases was there distinct jaundice. 

The basal metabolic rate was determined in the cases 
of four groups (table 2). Estimations were made in 
six cases in each of the groups of myocardial degenera- 

In this study, 216 cases in which edema was present, iy” and cirrhosis of the liver and with one exception 
comprising eight different types of disease, were con- ww, 
sidered. These were classified according to diagnosis, ....... 
as represented in table 1. As will be observed in table 2, gion. ; 
certain outstanding features were observed in each found 
group. in basal metaboli was 
In this study, rena) 
value for urea * in the whole blood (method of Marshall ) 
and by excretion of intravenously injected phenolsul- 
phonphthalein, was normal in the majority of cases. As 
would be expected, more severe renal insufficiency was 
noted in the cases of chronic glomerulonephritis and of 
myocardial degeneration associated with diffuse arterial mus 10. r experience would imdi- 
disease. basal metabolic rate in lipoid nephro- 
Protein * was found in the urine in large amounts ypinger ‘ and Epstein," occurs only in 
(graded 3 to 4) in all of the cases of lipoid nephrosis 4 certaim most obvious 
and in 92 per cent of the cases of chronic glomerulo- ¢xplanation 1 would be that 
cores to space, this is abbreviated for publication in 
ore the Section on rmaculagy apeutics at the treatment consisted of the use of diuretics 
Milwaukee: June 14, American Medical Association, ontrol of diet and of intake of fluid. In 96 per cent 
 ~—Sts«O om the Nature and Cure of Dropsies, of all the cases the diet was controlled and contained 
5 period these cases were studied, the concentration of protein from 40 to 60 Gm. and sodium chloride from 
of whole blood was considered abnormal, because among normal persons, —§_ 
dehydration, the value for 7. Eppinger Zur Pat ie und Therapie des Menschlichen 
6 Determined by the method of Exton. The reagent contains sodium Epstein, A. — 
sulphate and sulphosalicylic acid. Nephrosis, J. A. 
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Tati during treatment. thirty-four of the eighty- 
An ineffectual result of treatment was indicated tes 
slight or no diuresis, to reduce edema 45 mg. in each 100 cc. on admission; in twenty-eight 
Sa ae the disease. Such results of these the concentration fell to normal before the 
irred most often among the cases of intra-abdominal patients left the hospital. In fifty-three of the eighty- 
malignancy. 
Taste 3—Treatment * 
Averages Average Once, Average Average Average 
Intra-ebdominal malignancy ~ o “ 6.0 
edema: 14 12 1s 12 ia 
* The diet is outlined in the text. 
Tame 4.—Immediate Effect of Treatment 
Volumeot Edema After Immediate 
Urine, ‘Treatment ot Results 
Intra-abdominal malignancy ...................... 7 17 12.0 e 
Toxic Reactions.—Untoward reactions, both local nine cases the value for blood urea returned to normal 
and general, were noted in certain cases of all the before dismissal of the patients. 
groups studied. They are recorded in table 5. One It often has been observed, with the administration 
of the toxic reactions, increased renal i ,was of the acid salts ammonium chloride or ammonium 


Stomatiti uncommon, 
cases following administration of 


of mercury and more frequentl tclewing the f Methemogichinemia 
y use 0 15. Eusterman, G. B., and Keith, N. M.: 
merbaphen than the use of mersalyl. Gross hematuria, Following Administration of Ammonium Nurate. M Chin America 


times in combination with ic compounds of mer- which was observed during treatment, followed the 
cury. Organic compounds of mercury, in the form of administration of organic mercury. 
merbaphen or mersalyl, were always given in a small The occurrence of diarrhea usually followed the 
initial dose of 0.5 cc., and if no untoward reactions administration of merbaphen but sometimes followed 
occurred, 2 cc. was given at intervals of three days or the administration of mersalyl. This was not persistent 
more thereafter. Merbaphen was injected beneath the and subsided in a day or two after cessation of the 
skin, into the muscles and into the veins, but mersalyl administration of organic nds of mercury. 
only intravenously. As much as 35.5 cc. of the organic Methemoglobinemia, as “evidenced Sv and 
compounds of mercury was given to one patient. the finding of methemoglobin in the , was noted 
only with the administration of ammonium nitrate. In 
EFFECT OF TREATMENT only one case did it seem to be a serious complication."* 
Immediate.—On the whole, a summary of the imme- With reactions resulting both in renal insufficiency 
wee The and in the production of acidosis, a more serious prob- 
i 
evidenced by increase in concentration of blood urea nitrate, together with organic compounds of mercury, 
and lowering of the return of phenolsulphonphthalein. that there will be marked diuresis, associated with a 
Another toxic reaction was acidosis. Local necrosis, ise in concentration of blood urea and, especially when 
stomatitis, gross hematuria and diarrhea could be traced ammonium chloride is given, a fall in the carbon 
to the administration of organic compounds of mer- ‘ioxide combining power of the plasma. Whether the 
cury. Local necrosis was observed it. three cases, fol- Tenal insufficiency, as shown by the rise in value for 
lowing injection, intramuscularly or subcutaneusly, of blood urea, is due in these cases to the acidosis, to the 
peor By When given intravenously, this did not ‘ehydration or to the direct irritative action on the 
occur. Local necrosis did not occur in any instance fenal epithelium, or to a combination of these factors, 
following intramuscular or subcutaneous injection of has not been definitely determined. Usually this reac- 
merbaphen. tion is seen in cases in which there previously has been 
a ducieel In dies renal injury, as evidenced by elevated values for urea 


chloride is a definite contraindication to the further use 
of these substances. 


In fifty-one cases, or 47 per cent of the 109 cases in 


which acid salts were given, the carbon dioxide capacity 
of the plasma was more than 40 volumes cent at 


or complete compensati 
one cases there was no rise in concentration of blood 


point 

Clinical observations indicated thet acid salts could be 

given in large doses to with anasarca without 
toxic effect. 


of this series, with persistently small 
amounts of edema when given acid salts, quickly gave 


effects from mercury. 
giving of 0.5 cc. of 


pat 

rom edema and has excellent general health. The dose 
of chloride should be carefully estimated and its effect 
on the carbon dioxide combining power and the chloride 
and urea content of the blood plasma should be 
observed from time to time. Severe acidosis thus can 
be avoided. Ammonium nitrate has much less tendency 
than ammonium chloride to produce acidosis ; at therefore 
it can be used in a larger series of cases, and especially 
in those in which administration of chloride might be 
contraindicated. 
Ultimate —A follow of the 
16 patients o groups or approxi- 
mately half, returned one or more times for further 
observation. The usual reasons for returning were for 
reexamination or because of recurrence of edema. Two 
patients returned nine times each. 
pes bm results recorded in table 7. 

The highest mortality has been among the cases of 
intra-abdominal malignancy with 85 per cent deaths. 
Of the patients with ic insufficiency, 79 per cent 
died, and of those wit 
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centage of deaths was 68. man Gk as cent of the 
patients with myocardial degenera 


Only one 
patient with rosis died; in this case, acute septi- 
cemia following tonsillect Neither of 
the patients with myxedema, and two of the 
patients of the group, 

COMMENT 
employed in study was production of marked 
diuresis in all types of edema. Similar results have 
been reported in types of edema not included in this 
lebitis. The edema frequently dis- 


4 


patients, 
only tempurary decrease im the edema and the necessity 
of continuous treatment, derived much comfort. How- 
ever, in many cases in which there was serious cardiac, 


Taste 7.—Ultimate Course 
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Onset After 
Total Per 
Subacute or chronie glom. 

Chronic Lpotd nephrosis... 19 n 1 20 
Myocardial degeneration... 6 Is 03 eo 
Hepatic ineufficiency....... 16 23.5 316 
Intre-ebdominal malig- 

7 1 6 5.03 5m 

Poly itis nN 2 “as wo 

Myxed 2 2 100 on 


. occurred infrequently. They 
occurred relatively more often in cases of hepatic 
insufficiency than in any other single of cases 
and usually followed injections of merba The 


most frequent toxic effect was definite renal insuffi- 

a oan was present in approximately half the 
cases. With this renal in , Clinical symptoms 
of a toxic nature were usually absent As one would 


dysfunction, and the value for blood 
urea fell to the normal concentration and the excretion 
of p rose before dismissal of the 
patient. On the other hand, the renal impairment of 
6 per cent of all patients treated was of longer dura- 
tion and was still present at dismissal. Severe acidosis, 


The Management of Acute Thrombophichitic 
Edema, J. A. M. A. 100: 34-37 (Jan. 7) 1933. 


Votvme 101 2013 
urea, whereas in seventeen cases it was increased fre 
46 to 95 mg. in each 100 cc. Thus, in a small group 
which the acidosis is compensated, renal insuffici 
does occur, but fortunately it is as a rule, of she 
factory. 
of lipoid 
that this is often a fact. Conversely, certain patients Muinate ex 
Organic compounds of mercury were given to many 
of these patients in doses of from 0.5 to 51.5 cc. (from 
one to eleven injections) during the period of ingestion 
of acid salts. The injections of mercury did not appear ee 
erate acidosis seem to increase the of toxic Known Living Known Dead; 
In a single case, following the 
rerbaphen when marked acidosis 
was present, the carbon dioxide combining power had 
been reduced to 13 volumes per cent by administration 
of ammonium chloride, and severe stomatitis and con- 
vulsions developed. Several days later this patient, 
while taking ammonium nitrate, did not give evidence 
of acidosis, and injection of 2 cc. of mersalyl caused no 
rise in the value for blood urea or other abnormal 
conditions. 
The results of this study of acidosis occurring in 
types due to of acid 
$ indicate that the acidosis itself only rarely causes 9 ~~ 
serious toxic effects and that these can be reduced to a tour years ago), patients stil slive, are not ecuied. 
minimum when the cases are suitably selected and the 
administration carefully controlled. Acidosis was pro- Gas dun to cronery occlusion, and one following third lape- 
duced in several cases in which the diuretic response ‘tomy. 
was satisfactory and the subsequent course remarkably hes 
good. Such a result was obtained in our first case in renal or hepatic injury, even with subsidence of the 
which ammonium chloride was administered nine years ame, 1... usual progressive course of the disease was 
not 

Obvious toxic effects, such as stomatitis, diarrhea 
quently in cases of glomerulonephritis, but it also 
occurred in a considerable number of cases of hepatic 
disease. Fortunately, in the majority of instances it. 
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Organic compounds of mercury, 

employed as in this , we have seen sur- 
the compound of choice. When gross 

take place after an injection, in several instances 


apparent harm. By using the urea clearance test, 
Polland** has shown that merba depresses the 
capacity of the kidney of the normal person to excrete 


salt was given. Those salts 
which contain produced it in greater degree 
and more than those which contain nitrate. 


compensated, or even moderately uncom- 
ed, acidosis is assumed to be a desirable action. 
oo marked acidosis may, on the other hand, cause 
dangerous effects. When demonstrable renal insuffi- 
ciency is present, administration of acid salts must be 
carried out cautiously. In many cases in which this 
treatment was given, the subsequent diuresis was very 
in "Duc to Heart) Failure, J Clie, 
333-358 (April) 1925. 
. Johnstone, B. 1. and Keith, H. M.: Toxicity of Novasurol (Merba- 
): Its Action on the Ki of the Rabbit, Arch. Int. 42; 189. 
6 (Aug.) 1928. Keith, H. M., and Johnstone, B. 1: Action 
Pathologic, ‘Study. ibid. 441 430-484. Chepe,) 1929" 
Ucher Diurese, Ergebm, din. Med. u Kinderh. 96: 119. 
L. G.; N. M., Barrier, C. W.: 
in the, Treatment of Ascites in Hepatic Disease, J. A. M. A. 88s 1187- 
. Polland, W. S.: The Effect of Some Diuretics on the 
Excteting Capacity of the Kidney, Am. J. Physiol, 141-148 (May) 


1928. 
25. Page, I. raced bythe Certain Diuretics Function of 
Clearance Test, 3. Clin Investiga- 


beneficial. In other cases the development of more 
marked renal failure contraindicated their further use. 


rise to renal 
Could this be caused by too great a shift in the py of 
the renal cells, as sted by ‘*s™ 

i 


ing its optimal general renal diuretic effect. 

, Gilligan, Levy and Brown * have shown that 
metaphyllin may be an ineffectual diuretic agent when 
the value for sodium in the plasma falls to a low con- 
centration, even though the value for chloride be 
normal. When it was increased by the ingestion of a 
sodium salt, spontaneous polyuria occurred. They 
expressed the belief that an optimal concentration of 
sodium, in addition to that of chloride in the plasma, 
1s for diuresis and may in part be the reason 
for of diuresis by alkaline salts. Mel- 
ville and Stehle,*° in their experimental work with 
compounds of mercury, their general action on 
tissue because there is a definite latent period before 
diuresis Bieter’s ™ experi on the action 
of mercury in and Engel’s and Epstein’s obser- 


caused by compounds of mercury. 
Recent advances in renal physiology 
ferent types of diuretics might have specific actions on 


ea: 2016-2018 (Dee. 28) 1929. 


ieglitz, ; istologic H Ion Studies of the Kidney, 
Arch. Int. Med. ( 1924. 
30 306-307, Mercury Diuresis, J 
A Therap. 34: 209-222 (Oct.) 1928 
Minnesota Symposi 1930, to be 
32. Origins on te’ un 


organique, Compt. rend. Soc. de biol. 98: 
33. Christian, H. A., and 


E. A.: 
. @m the Action of Diuretics, Tr. A. Am. Phys. 47: 292-303. 1032, 


such an untoward event can be prevented. It is well tigative work has been done on the relation of the con- 
to point out that in the compensated acidosis that so centration of plasma protein to the formation of edema. 
frequently is present after these acid salts, particularly In this series of cases, diuresis apparently occurred just 
ammonium nitrate, have been taken, mild renal impair- as often in cases in which the value for plasma protein 
ment does sometimes occur, but it disappears quickly was low as in those in which the value was normal. 
when the administration of the salt is discontinued. As a matter of fact, our cases of lipoid nephrosis in 
Dehydration resulting from both a low intake of water which the value for plasma protein was lowest 
and a large output of water from continuous diuresis responded well to diuretics. In cases of lipoid = 
is a possible etiologic factor in the production of this with very stubborn edema, Hartmann, Senn, Nelson 
temporary renal insufficiency. In uncomplicated cases and Perley * have injected solution of acacia intra- 
of myocardial degeneration, toxic reactions seem less venously, thus raising the osmotic pressure of the 
likely to occur than in cases in which there are either plasma, with some encouraging results. Diets* high 
renal or hepatic lesions. This finding is in agreement 
with previous observers.” secondarily to decrease the edema, have not been 
effective in our experience. A diet comparatively low 
diuretic action of the employed. 
In gp pee pe of the action of these diuretic 
- drugs, the general and renal effect must be considered. 
The acid chlorides alter the acid-base equilibrium and 
raise the level of plasma chlorides. Both factors aid 
patient later tolerated an equal or larger dose Without diuresis.*’ In cases in which the value 
chloride is low, acid chlorides raise it to the effective 
iu can cause a fall in 
the , which in turn is 
urea. Page,” on the other hand, after the administra- fol This fact explains 
tion of organic compounds of mercury, has found no the for nitrate. Too 
change in results of the urea clearance test in a small 
group of cases in which arteriosclerotic “— ~ and 
chronic glomerulonephritis were present. urther 
studies with this test, and with other more sensitive 
determinations than that of concentration of blood urea 
and excretion of phenolsulphonphthalein, are necessary 
for a final conclusion. However, two facts are impor- 
tant in this discussion: (1) that when a mild degree 
of renal insufficiency develops after the administration 
of mercury it is of very short duration, and (2) that 
many patients with edema have tolerated large amounts 
of mercury, given at regular intervals, with subsequent 
satisfactory renal function. 
Undoubtedly a shift in acid-base equilibrium toward 
the acid side occurred in all cases in which a sufficient 
to this change in the acid-base equilibrium; so that the Im _ a 
skin, also suggest a general effect on tissue. The experi- 
ments of Govaerts,” and of Christian and Bartram,” 
on the other hand, emphasize the marked renal action 
ations 
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the renal excretion of creatinine. H 
exact significance of creatinine clearance 
we do not feel that the results of Sch 


phen and aminophylline had quite 
similar results. Because 


ia 
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lus or tubule. Schmitz * plc 
creatinine clearance test, was able to show thi 
different ¢ 


DIVIDED DOSES OF TYPHOID VACCINE 
IN THE FEVER THERAPY OF 
NEUROSYPHILIS 
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AND 
HENRY C. SHAW, M.D. 
CLEVELAND 


be 
approximately 10 per cent of the patients inoculated 
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lated the trial of various f 
treatment of neurosyphilis. 1 vaccine 


In the past typhoid 
vaccine has used largely for safety and con- 
venience of 


that a high temperature, artificially produced, 104 F. 
or higher, has a favorable influence on an established 
infection, while lower temperatures would seem to 
retard the formation of immune bodies. Thus, any 
that safely increase fever- 
capacity of foreign proteins would probably 

ohh ag oop treatment, to produce high tempera- 
it has the usual custom to increase greatly the 
amount of each injection. Thus, doubling 
the previous dose is often resorted to, and amounts as 
high as from 2,000,000,000 to 4,000,000,000 ——— 

in a single injection have not uncommonly 
reported. Even pyrexia comparable to tha obtained 


by malaria has not possible in all cases. 
Li, a a\ al 
Pd 


sodoku have not fulfilled the requirements for a safe. 
efficient, easily available method of producing fever. 
Investigations, therefore, have continued in search of 
methods which would eliminate these objections. 

The suggestion of Cowie and Calhoun,' of Barr, 
Du Bois and Cecil* and others, that the effect of malaria 
is due to the gh St ein nature of the paroxysm 
and not to a specific effect of the parasite itself, stimu- 


From the of Dermatology and of the School 
of Medicine estern Reserve University, - Lakeside and 
Cleveland City hospitals. 

Read before the Section on Dermatology and at the 
Eighty-F. Session of the American Association, 
Milwaukee, June 15 

1. Cowie, D. M., Calhoun, Henrietta: Nonspecific Therapy in 
and Infections, Int. Med. 23:69 (Jan.) 1919. 

2. Gass, By Sete, & ond Cot i 
Temperature Regulation ntravenous Injection Proteose 
Typhoid Vaccine, Arch. Int. Med. 20: 608 (May) 1922. 


3. Kirby, G. H.: Suet. = 


4. Winslow, C. A.; he 
Exper. Biel. & Med. is: 1916. 

: Improved Method of Protein Fever Treatment in 
Neuroryphilis, Am. Syph. 23: 185-189 (April) 1931. 


Jovs. A. M. A. 
Dec. 21, 1953 
developed a peculiar toxic mental state and the question at that 
time was whether the therapy had produced this condition or 
whether it was one of the incidents seen in that disease when has ”y far the most extensive use. tle it y 
left untreated. This patient recovered from the acute toxemia = eliminates the objectionable features of malaria treat- 
and later went through a similar course of diuretic treatment. ment and other disease-producing methods, the diffi- 
During this period the accumulated fluid was passed and the Cutty of producing high fever, comparable to those of 
patient is alive and well today. a a Gallae Guaam malaria, consistently throughout a course of treatment, 
cat Gils form of treatment are has been a serious drawback and has prevented a more 
A very important practical question is to know how far to 
proceed with the treatment in cach individual patient. 

The beneficial effects of fever therapy in neuro- 
syphilis are roughly proportional to the height of the 
temperature obtained. Kirby * thinks that temperatures 
above 105 F. are necessary in order to obtain the 

‘ maximum effect. Winslow, Miller and Noble * believe 
It is no longer necessary to defend the principle of 
fever therapy in the treatment of neurosyphilis, for 
Wagner-Jauregg’s malaria treatment of dementia para- 
: lytica has had universal acceptance, and its value in 
other forms of resistant neurosyphilis has been firmly 
established. Soon after its introduction, however, it , 
was recognized that inoculation with malaria was 
attended by certain dangers and limitations which pre- 
cluded its general application for all cases. Generally 
ia ing, only robust persons without serious physical 
Chart 1.—Temperature reactions obtained in a patient treated by divided doses of typhoid vaccine given intravenously. The 
solid dots indicate the temperatures at the time each injection was made. Distinctly lower temperatures resulted from si: le 
doses in the second, third and fourth reactions. 
have a partial or total immunity to malaria, making it In 1931, Nelson * reported on “An Improved Method 
: necessary to adopt some other method of producing of Protein Fever Therapy in Neurosyphilis,” using 
——\™, pyrexia. The difficulty of maintaining a suitable strain combined typhoid vaccine. The technic consisted in 
of tertian plasmodium, even in larger cities, is well giving two daily intravenous injections of the vaccine 
| recognized. For similar reasons, relapsing fever and in the following manner: 

The first dose is given at any selected time and is of a size 
calculated to cause slight fever, the second is given during 
the height of the fever produced by the first—usually at the 
end of the second or third hour. The second dose seems to 
have the effect of “exploding” the charge supplied by the first 
and in this way relatively small doses are capable of producing 
fever apparently as high as desired—105, 106, 107° F. 

Case records were submitted which clearly demon- 
= strated the advantage of the double injection over the 
old single injection method. 

Without knowledge of Nelson's report, the follow- 
ing experience resulted in our investigation of the 
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Taste 2—Treatment Employed in Case 3 
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Taste 3.—Treatment Employed in Case 4 


unusually well without the 
malaria treatment. 
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Induced 


with Treatment by 


25) 1928. 


in the Treatment of 


. P. A.: Treatment of N 


and 


8. 


or in which a natural or partial immunity to malaria 
Results 


exists. It has the advantage 
and makes fever i 


Ol: 545-545 
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vaccines, ie 


DOSE METHODS 
hod.—Using single 


Single Injection Met 


typhoid and para 


COMPARISON OF SINGLE AND DIVIDED 


combined 
treated thirty patients 
the following results: 


G 


|. H.: Fever 
25) 1929. 
3 Hall . G. 
1304-1307 ( 


M 
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21737-1741 


paralytica with 


“Temperatures up to 107° F. 


but a usual average is 103° F.” 


dementia 
Schlem,’ treating patients with dementia paralytica, 


wit 


Am. 


and Gerty.” 
: Non-Specific Protein Therapy in 


1 
2. Goldsmith, H. : 
Psychiat. 01-517 


13. Rebinson, G. 
ment of Dementia 


(March) 1932. 


1927. 


argaret 
of 
In discussion on Kunde, 


AM 
. R.: 


have been obtained, 


ov.) 1929. 


N 
Ww. and 
Paralytica, 


Dis, 5: 95-101 (April) 1 Stunt 
Med. Bull, @: 544-548 (July) 


.t Treatment of General 
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2018 
were used. In the sixth reaction the doses were spaced one- stated that: “The average maximum temperature 
half hour apart, and there had been no production of fever when obtained in all patients was 101.5° F. O Leary * found 
the third dose was given. The highest temperature, 1029 F.. it necessary to give 350,000,000 - oe on several 
was, therefore, relatively low. In the eigth and ninth reactions Gecasions to gootne a temperature of more than 101 F. 
Kemp and Stokes,” in a series of thirty cases of neuro- 
ee syphilis, found that with comparatively low dosage the 
wn 
cine. "The importance ries in temperature before —— 
The highest believed that there is no part 
temperature recorded occurred in tenth reaction following ined in giving more than two 
an interval between doses of three hours. A total dosage of ef 
yc 
00 s00n to draw any 
clusions from the clinical results, yet the early 
r cases compares favorably with 
malaria treatment. No serious 
observed in any case. The reactions are 
marked prostra- 
ly obtained with 
ful in instances 
in which malaria treatment is considered too dangerous 
9. K 
Proteins 
J. A. M. A. 92 
Paresie: "The 
Spinal Fluid, 
6. J. 
Sctlom, G. 
1930 
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of 


J: 


Presumable 


Ww. 
Deficiency Disorder, J. A. M. A. 10@: 1320-1323 (April 


4. Hoffman, L. O.: 


Strauss, 


52: 735-740 (Dec. 15) 1932. 
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n Palpation.— sensitiveness of hand i a igh petechia orrhages may bf i, espe- 
pst be almost as variable as their character and cially in the cerebrum and the meninges. Microscop- 
je we chiefly fail in palpation through lack of ically, the peripheral nerves show degenerative changes, 
adjustment,” to borrow a term from the micro- While in the spinal cord, particularly in the anterior 
scarcely ever necessary or useful to examine - 
with loss 
definite 
t rosis. Cerebral lesions are usually limited to 
only To oO techiae. The involved muscles show marked degen- 
once gentle and searching. The text tive changes. 
ting the lost luster in the locks prem Se Department of Obstetrics and Gynecology, State University 
d by the fingers as well as the ey Read an ry 8§y — = on Obstetrics, Gynecology and Abdominal 
the ry an reery at the Session of the American Medical 
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INCIDENCE 

No estimate of the frequency of polyneuritis can 

be offered, although it is less rare than 

is commonly thought. Many cases of so-called late 

toxic vomiting of pregnancy should be in this 

category, as can be demonstrated by a careful survey of 


demanded, since it is only in this way that polyneuritis 
can be diagnosed. 
OCCURRENCE 


The disease occurs more commonly in those preg- 
nant for the first or second time, although women with 
a greater number of previous gestations are not exempt. 
There is no age relationship; the majority of cases 
occur between the ages of 20 and 35 years, when chill- 


ONSET 
Gestational polyneuritis, of the type under considera- 
tion, almost invariably develops late in the course of, 
vidarum, 


after conception. It differs in this respect from those 
forms of isolated nerve involvement which may develop 
at any time during pregnancy or after delivery, without 
relation to nausea and vomiting. 


SIGNS AND SYMPTOMS 


Chief Symptoms and Signs on Which the Diagnosis 
Depends.—General weakness usually first appears in 
narily, the extensor muscles are more involved than 
flexors, although the distribution is not uniform. 


in the affected parts is extremely vari- 
Occasionally the skin is hypersensitive, but more 
sure deep into the muscles or over the nerve trunks. 
Placing the nerves on tension, ee ea flexion 
at the ankles or raising the straight leg on the abdomen, 
produces exquisite pain. 

Tachycardia is almost uniformly present and may 
he among the earliest changes to attract attention. The 
cardiac rate is not altered by physiologic doses of atro- 
pine, a fact that suggests actual involvement of the 
vagus. Electrocardiograms give no evidence of abnor- 
mal cardiac action other than the increased heart rate. 
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toward confabulation, denotes cerebral involvement. It 

may appear late and, in mild cases, may disappear within 

a week or two. On the other hand, it usually y persists 

for some months and may be permanent, particularly 

as regards the loss of recent memory. 

Less Characteristic and More Variable Conditions. — 

lateral and vertical, ocular squint, 
af Ge .and diplopia may result from 


syndrome. 
Choreiform movements of the head and face have 
been observed but are uncommon. 
Dysphagia may result from paralysis of the muscles 
of dysphonia, from of the 
dyspnea ma 
be due to paralysis of the diaphragm or the ened. 
Pain in the involved extremities, independent of 
motion or pressure, is rarely prominent but may occa- 
demand attention. 
Loss of positional sense is usually present as a 
manifestation of the ataxia of the extremities. 
ae urination and defecation have been noted 
rather frequently but appear more commonly late in 
the disease. In other instances there may be difficulty 
in urinating, and catheterization may be necessary. 
Jaundice has been described but is not common, Even 
in the patients who become icteric there is usually no 
marked necrosis of the hepatic cells. 
Numbness is occasionally a prominent symptom, even 
when there are no other evidences of sensory dis- 
turbance. 


Paralysis of the diaphragm may be present, as sug- 
gested by a costal type of respiration, with the abdomen 
sinking with cach inspiration or as shown by fluoro- 
scopic examination. There may be an associated partial 
atelectasis of the lungs. 

Laboratory Examinations —These do not generally 
give useful information, although variations from nor- 
mal may be noted at times. The urine is 
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Absence of the tendon reflexes in the affected extrem- 

ities points to involvement of the lower neurons. As 

a rule, the knee jerks and achilles reflexes are lost first, 

while the biceps and triceps jerks may be merely weak- 

ened or may disappear relatively late in the disease. 

Plantar stimulation and tibial pressure may evoke no 

—= jae response or one that cannot be easily interpreted. 

may be a suspicion of “hysteria” because .° the char- Korsakoff's psychosis. with loss of recent memory. 
acter of the subjective complaints and the almost com- 
plete absence of evidence of visceral disease. In any 
doubtful case, careful neurologic examination its 

uritis May be OY meadistinct, rar 

in dimness of vision. On the ot halmo- 

exhibited evidences of mental instability may be more scopic examinations may be negative and Ae eo dim- 

susceptible. ness of vision may be attributable to an optic neuritis. 

Retinal hemorrhages of the “flame” variety have 

been rather commonly reported. 
Exophthalmos has been recorded but is rare. 
Central deafness is occasionally evident. There is 
making its appearance from twelve to twenty weeks good evidence that the actual auditory apparatus is ade- 
in the direction of an unusual sound, but that the 
receptivity of the cerebrum is disturbed, so that response 
to questions is greatly delayed. In other instances there 
is evidence of nerve deafness, pointing to involve- 
ee ment of the auditory nerve. Auditory hallucinations 
There is a tendency to regard the carly evidences have also been observed. 

of the neuritis merely as recurrences of a neurosis, since = Delirium or drowsiness may develop in association 

in many instances the patients who develop the condi- with the psychosis, or quite independent of the mental 

tion have suffered earlier in their pregnancies from 

hyperemesis gravidarum, which has responded to simple 

treatment and which has therefore been viewed as “neu- 

rotic” in character. This is particularly true of the 

subjective complaints, such as the generalized weakness, 

the hyperesthesias and the tachycardia, which are so 

frequent in functional nervous disorders. 

knees and elbows, or the paralysis may be more clearly 

of the ascending type. With the increasing weakness 

there is evident atrophy of the muscles, which become 

soft and flabby. 
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when dehydration is pronounced. The com- condition with pregnancy in an apparent 
monly shows a moderate hypochromic anemia and occa- relationship presents a strong argument for therapeutic 
sionally a slight leukocytosis. Blood chemical studies abortion. The fact that, in certain instances, the dis- 
ordinarily reveal no alteration from normal, but in rare ease appears or becomes aggravated after the uterus 
instances there may be evidence of a moderate nitrogen has been emptied, or after the fetus has died, 
retention. The carbon dioxide combining power is nor- against a toxic etiology and against too great 


well tolerated. Dehydration 
may be be combated. 
PROGNOSIS Heat and salicylates are most useful for the control 
In the forty cases gathered from the literature of pain. The infra-red lamp, the heat cradle and the 


by Berkwitz Lufkin there were nine deaths—a ¢lectric pad are helpful. Opiates should be used cau- 


appliances are useful to combat the 
Percentage of Fatal Cases in Recent Literature tendency of the involved extremities to develop 

contractures. 

Rerkwitz and Lufk'n 4 4 Gestational polyneuritis commonly follows or devel- 
ops concurrently with hyperemesis gravidarum. There 
men 6. ; : 4 = is a tendency to explain the symptoms on the basis of 
12 hysteria unless a neurologic examination is made, since 
Totel. “>. “. “Ss there are usually no evidences of visceral disease. The 
more marked in t in extensor muscles ; 
When recovery does occur, it is usually slow but (2) sensory disturbances; (3) tachycardia, for which 


changes i 

the use of the involved extremities. In the four and (5 : 

patients whom we have seen survive, a marked and 
rapid increase in weight was a prominent part of the : 


recovery. In fulminating cases, death may ensue within ; 
three or four days of the first symptom. Death is the cerebrum offer 
occasionally due to intercurrent disease but usually manifestations. 
occurs because of complete paralysis of respiration or 
of swallowing. 


would 
sumption of this accessory food factor during and after abortion is well 
hyperemesis gravidarum. With the recent tendency disappointing. 


care is paid to the inclusion of foods rich in these strated 
factors. neuritis i 
Curative treatment is generally ineffective, unless one disturbance is not t ! 
is impressed by the results of vitamin B feedings in stabilizing the vitamin balance, particularly the vitamin B 
the three patients of Strauss and McDonald. It would 
appear that their cases were mild in character, but the was 
record of 100 per cent recoveries is impressive. Korsakoff’ : 
Emptying the uterus, as soon as a definite diagnosis conte cas 
is made, has not been so effective as to make it the the case was reported at the obstetric meeting at 


a 
if 
zee 
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normal but may show albumin and casts, especially treatment of choice, although the association of the 
or 1on concen- on | pregnancy as a 
tration tends to approach the upper limit of normal. The possibility that the disease may appear in an 
The spinal fluid is under normal tension and shows — form in a subsequent pregnancy constitutes 
no abnermal elements. There may be absence of free ient reason for recommending contraception or 
hydrochloric acid in the gastric contents. The blood _ sterilization for those patients who may recover. 
and spinal fluid Wassermann reactions are commonly The diet should be nutritious as well as vitamin con 
negative. Temperature elevations are uncommon except taining. A plentiful intake of fluids should be assured, 
in the presence of an intercurrent infection or as a by mouth if vomiting is not frequent but by other routes 
no} 
from this country the death rate was much greater, Massage and electrotherapy are valuable adjuncts to 
possibly because the condition was recognized more the later treatment when reestablishment of function 
definitely in patients who succumbed early. is particularly sought. 
reflexes, 
variously 
Patient survive more t 2 ro 
con be. PS S$ who ve man two ceptus or a deficiency in vitamin B intake. 
weeks after the diagnosis can be made on physical kiss emi in the viscera ne saiuidie sig- 
examination have a relatively good chance of complete nificant. bu tive changes in the peripheral 
cord and petechial hemorrhages in 
an explanation for the neurologic 
poor. If the patient survives the 
recovery usually ensues, but it 
TREATMENT may never be complete. 
On the basis of the hypothesis that the disease results Treatment is empirical and none too successful. 
from a deficiency of vitamin B, intelligent prophylaxis Prophylaxis on the basis of high vitamin feeding offers 
or improving treatment. Therapeutic 
advised but the results are frequently 
to torce a high carbohydrate on patients with vomit- — 
ing of pregnancy, there would seem to be an increased ABSTRACT OF DISCUSSION 


of the patient to void in the presence of a desire to 
or on evidence of a full bladder being gained 
Not infrequently evidence of a 


i and in which episiotomy and 
low forceps deliveries are necessary. 


spontaneous post partum were studied first. In forty 
cases (5.2 per cent) manual rotation from the occipito- 
carried out; in seven cases (0.9 per cent) the same 
change in position was effected by means of f 
There were seventy-one cases (9.2 per cent) in which 
the occiput rotated spontaneously from posterior 
anterior. In ten cases (1.3 per cent) the cervix was 


whether rotation is spontaneous or whether manipula- 
tion is necessary to correct it, has little to do with sub- 
sequent retention of urine except as it affects the length 
of labor. Likewise, conditions that may be associated 
with increased trauma to the cervix, such as manual 
dilation of the cervix, Diihrssen’s incision of the cervix, 
and loss of the bag of waters before dilatation begins. 


urination was spontaneous, low forceps was used in 
144 cases (19 per cent), midforceps in thirty-one cases 
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puerperal women. Our patients are usually catheterized The frequency of certain factors that might be asso- 
on the delivery table and so return to their rooms with ciated with increased trauma to the maternal soft tissues 
the bladder empty. The average parturient woman is was studied. The 776 cases in which urination was 
not dehydrated, but she is encouraged to take fluids as 
soon as any nausea that may have been incident to the 
anesthesia be disappeared. The majority of puerperal 
women have normal renal function ; hence the secretion 
of urine should not be materially altered. 
It would seem, therefore, that the decision whether 
the catheter is to be used should depend on the inability 
dilated manually, and in four cases (0. ~~ 
cervix was incised because it failed to dilate. ixty 
ull bladder will be elicited Without the woman being patients cent) had dry labors. 
conscious of a desire to void. However, if the patient was perf in 326 cases (42 per cent). Next, the 
does not void within cight to twelve hours post partum 208 cases in which catheterization was necessary were 
the catheter is used, as a rule. Subsequently she is studied. In seventeen cases (8.1 per cent) manual rota- 
given an opportunity to void spontaneously, but if she tion from the occipitoposterior to the occipito-anterior 
Suneble to do so the catheter is inserted at intervals position was effected. There were four cases (1.9 per 
of eight hours. Following the first spontaneous urina- eich the th 
urine is present. average patient with retention ts sf 
able to empty the bladder completely and spontaneously "mimes 
patients w to v mtancously, but - 
frequently and in small amount, ave after cf aber minutes Vv 
voidings, and not infrequently residual § . 1! 
These women are then catheterized after 
until the quantity of residual urine is less 
A few ic centimeters of solution of 
1 per cent, is instilled through the catheter 2 $ 
drainage for the antiseptic and stimulatory 
| a outlined in the preceding paragraphs has i rn / 
force for eight years, with no untoward results. i / “sy 
hundred and eighty-four patients were studied 
post partum to determine, if possible, the cause of reten- ® es 
tion of urine in the puerperium. The selection was inn 
. made solely on the basis of ability or inability of the 74 
patient to empty the bladder spontancously. Patients i y 
who were able to void spontaneously numbered 776; ; 
those who had retention necessitating catheterization 
taneously, cent were multiparas and per cent of patient the bladder spon- 
were iparas and 74 per cent primiparas. alx means orceps eleven cases 
The pelvic measurements were recorded to determine which 
the incidence of deviation from normal in the two dilatation was ES Sr 6 cases (29 per cent ) 
groups. Of the 776 women who were able to void and incision of the corvin. tm tu comm 4006 gar 
spontaneously post partum, 90.52 per cent had normal cent). Dry labor occurred in nineteen cases (9.1 
measurements. The remaining 9.48 per cent had pelvic cent). Episiotomy, with repair, was performed in 150 
contraction, classified as follows: unspecified contrac- cases (75 per cent). 
tion, 1.1 per cent; flat pelvis, 1.0 per cent; generally It would seem that occipitoposterior tation, 
contracted pelvis, 2.5 per cent; funnel pelvis, 0.28 per 
cent, and contraction of the pelvic outlet, 4.6 per cent. 
Of the 208 women who had retention of urine post 
partum, 79.49 per cent had normal pelvic measurements. 
The remaining 21.51 per cent had pelvic contraction, 
classified as follows : unspecified contraction, 3 per cent ; 
flat pelvis, 2.7 per cent ; generally contracted pelvis, 1.2 
per cent; funnel pelvis, 0.61 per cent, and contraction seem to have no bearing on the subsequent ability of 
of the outlet, 14 per cent. There is no significant the patient to void. Trauma of the pelvic floor and 
difference in the proportion of the various pelvic vulva, associated with episiotomy, apparently increases 
abnormalities except in contraction of the outlet. This the chances of retention of urine post partum. 
condition is naturally associated with a considerable The numbers of various operative deliveries through 
proportion of cases in which there is trauma to the soft the vagina were as follows: Among the cases in which 
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(4 per cent), and high forceps in two cases (0.25 per 
cent) ; in a cases (0.5 per cent) the after-coming 
head required operative delivery, version and 
extraction were performed also in four cases (0.5 per 
cent). The total incidence of operative delivery was 24 
per cent. Among the cases in which catheterization was 
a low forceps was employed in seventy-seven 
per cent), midforceps in eighteen cases (8.6 
cent), and high forceps in one case (0:48 per cent). 
were fourteen cases rf oy cent) in which it 
fter-coming head, 


a The factors of fatigue and of reaction 
played a part in 


Position and ion o wire 


of the same distribution i in the two groups, except that - 


among the cases in which urination was spontancous 
the incidence of breech ation was 2.2 per cent 
necessary, 8.1 per cent. It may the more 
passage of the after-coming head through the birth 
canal is a factor in causing retention, but the incidence 
of episiotomy in breech deliveries is high and this 
eter may be the more prominent contributory cause. 
Labor had been induced for various reasons in 30 per 
cent of the cases in which catheterization was necessary 
and in 19 per cent of the cases in which urination was 
spontaneous. The methods of induction of labor bore 
no relation to the subsequent behavior of the bladder. 


SUMMARY AND CONCLUSIONS 


This po wn that fatigue is a factor. 
those patients who go through labor, as a 
rule, have had more analgesia during and more 


anesthesia during delivery than those whose labor is 
of See ee ; these factors may affect the ability 
to v 

As compared with the patients who could urinate 
spontaneously post partum, the incidence of pelvic con- 
traction was found to be twice as great among patients 
with retention post partum. Contraction of the pelvic 
outlet was the most common form of pelvic contrac- 
tion ; naturally the percentage of episiotomy and forceps 
delivery was high in this group of cases. 

Factors thought to be associated with increased 
trauma to the vaginal wall and cervix, such as spon- 
taneous rotation in cases of occipitoposterior position, 
operative correction of errors of rotation, manual dila- 
tion of the cervix, incision of the cervix, and premature 
rupture of the bag of waters, did not materially influ- 
ence the frequency of retention of urine. Injury to 
the bladder or urethra did not occur in any case. 

Operative delivery through the vagina had been per- 
formed in 53 per cent of the cases in which catheteriza- 
tion was necessary and in 25 per cent of the cases in 
which voiding was spontaneous. Of the women who 


rent operative — delivery, 76 per cent were 
wey omy od = per cent of the operations were deliv- 
eries by low 


forceps. 
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Episiotomy with ir had been performed in 72 per 
cent of the cases in which catheterization wes necessary 
and in 42 per cent of the cases in which voiding was 
spontaneous. a a per cent of the primiparas 
and 76 per cent of the multiparas who underwent 
operative delivery also had ee” Eighty-four 
per cent of the operations were accompanied by 
theref that primiparity 
would appear, ore, asso- 
ciated with episiotomy and repair is most frequently 
ery by forceps and contraction of the pelvic outlet exist 
as contributory causes. While this regimen of care of 
the bladder post partum has been carried out, 3,500 
women have been confined with no untoward effect on 
the urinary tract. We believe, therefore, that avoidance 
of overdistention and residual urine must in part 
account for the freedom from infection of the urinary 
tract among patients whe ave 
Further, it would seem that the act of catheterization, 
properly performed, before overdistention occurs and 
urine appears, is a safe 
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OF THE KIDNEY PELVIS 
URETER DURING PREGNANCY 
AND THE PUERPERIUM 


A PYELOGRAPHIC STUDY IN NORMAL WOMEN 
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In 1925 we' reported our observations on dilatation 
of the ureter and kidney pelvis during in a 
group of cases studied by retrograde The 
cases were divided into three groups 


pregnancy. 


dilatation was found of from marked to enormous 


roup 2 consisted of nineteen cases of normal preg- 
nancy with normal urine. In sixteen of these cases, 
or 84.16 per cent, either unilateral or bilateral dilatation 
was found. 
a pyelitis either before marriage or i previous 
y but who were normal at the time of the 
investigation. Bilateral dilatation was found in two 
cases, unilateral in three cases and no dilatation in one 
case. The conclusion was reached that varying degrees 
of dilatation occur in approximately 80 per cent of 
cases of normal 
Seng * studi a series of seventy-eight normal - 
nant women by retrograde pyelography and f that 
100 per cent showed dilatation of the right ureter and 
94.5 per cent showed right hydronephrosis, while the 
left ureter showed dilatation in 66 cent of 
miparas and 77 per cent of multiparas, and left 
Pra dronephrosis in 46 per cent of primiparas and 66 per 
pe of multiparas. 


From the Presbyterian Hospital and the A. D. Ahemesn Uretegiont 
Fund of Rush Medical Cotege of the Universi 
Read be the Section U ourth Annual 
Session of the American Medical he 16, 1933. 
. Kretschmer, H. L., and Heaney, N. 5.: of the Ureter 
Kidney Pregnancy, J. A. M. 83: 406.409 
(A 195, 
Seng Le J. Urol, 212475 (April) 1929. 
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extraction were performed. The total incidence of 
operative delivery was 53.74 per cent. Of the patients 
who required catheterization, 74 per cent were primip- 
aras; hence the higher incidence spo mers delivery. 
Naturally, among primiparas who rent operative 
delivery, the labors were longer and the proportion of 
4 
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Schumacher * studied 100 pregnancies by intravenous 
pyelography. He found that dilatation of the lumbar 
ureter occurred in 100 per cent of cases after the fifth 
month and increased with the duration of pregnancy, 
and that bilateral dilatation of the lumbar ureter 
occurred in 83 per cent of cases. He found dilatation 
of the pelvic ureter in only two cases. He found twist- 


attributed the conditions to 


For this investigation we selected only such women 
as gave normal previous kidney and bladder histories 
and who were normal as to urinary examinations and 
obstetric conditions at the time the study of each case 
was begun. We not only wished to determine how 
commonly dilatation of the kidney pelvis and ureter 
occurs during pregnancy but were curious regarding 
several other questions; namely, How early on the 
average does the dilatation begin and does it always 
increase as pregnancy lengthens? Does the dilatation, 
when present, start to disappear immediately after 
delivery, and how long after delivery does it require for 


Joga. 4, 


the normal conditions to return? With these questions 
in mind, we decided to assume the study of only such 
cases as we could probably follow th preg- 
nancy and the puerperium, expecting to e examina- 
tions first between the second and fifth months, then 
during the seventh or eighth month or just before 
delivery, then between the eighth and fourteenth da 
post partum, again six weeks after delivery, and fi 
about three or four months post partum, should the 
last previous examination not already be normal. 

Neoskiodan was the drug selected for this study.* 
Twenty cubic centimeters was injected into the cubital 
vein and the first films were made ten minutes after 
the injection, and the second films taken from twenty to 
os, minutes after the first films were made. 

one patient showed any idiosyncrasy for the drug. She 

vention tans the injection but had no febrile 
reaction. 

In all, the study of 


-nine cases was begun. Five 
of these were di 


after the first intravenous 


series of fifty-four normal cases for further study on 
whom intravenous were made between the 


pyelograms 
second and fifth months. Ten of these patients failed 
to return, so that forty-four patients were studied 


between the sixth and eighth months. Some of these 
sony A have not yet been delivered while others have 

delivered so recently that their e study has 
not been finished. There are, however, thirty-one cases 


E. L., and Warfield, C. : Am J. 


23: 461-471 (April) 1933. 


" was made, because urine exami 
Cornell 
dilatation of the right ureter in every case examined, 
beginning as early as the fifth month. 
In order to verify our previous observations and con- 
clusions, we undertook to study another series of cases 
by intravenous pyclography, expecting that we might 
find in this series fewer dilatations, since we suspected ' 
that possibly overdistention of the ureter and kidney ' 
pelvis by the retrograde method might have increased | é \ 
ureter ond moderete of tee left peivia and Linking 
the left ureter, with fetal long bones overlying the right kidney vis, 
in Mrs. S. at term. 
for this investigation. 
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that have been followed from early a 
the delivery and puerperium until the kidney 
ureteral conditions were 


ANALYSIS 

The woman was 17 years of age and the 
oldest was In this group t were thirty-five 
primiparas and nineteen multiparas. 


Second Period.—This period of study lay between 


the sixth and ninth months. Forty-four cases were 
dilatation, an increase of 26 per cent over the first 


period. The dilatation was distributed as follows: 


right and left side, 54.7 per cent; yogtan bys 
per cent; left side only, none. An 
distribution of the dilatation is shown in oy 
Third elanan: di —This period of study was in the early 
; that is, during the first two weeks after 
delivery. In this group there were cases. 
5 per cent the pyelograms showed a return to 
normal after two weeks. In 34.375 per cent the 
were normal after six weeks and the 
remaining 6.250 per cent were normal after twelve 


Taste 2—Analysis of the Distribution of the Dilatation 


in the Second Period 
Calices on right side... per cent 
Caliwes om 30.70 per cent 
Pelvis om right 86.15 per cent 
Pelvis on left side........ 30.70 per cent 
ureter on right side... 74.40 per cent 
Lumber ureter on left 


Fourth Period.—The fourth period of 


those cases that were not normal at the end of the two 
the sixth 


weeks and were studied between 
weeks post partum. 


Although 93 per cent showed some dilatation during 
the sixth to the ninth month of pregnancy, 4.6 per cent 
of these forty-four women, who y showed 
dilatation between the second and fifth month, were 
found to be normal during the sixth to the ninth month, 
so that some time during pregnancy dilatation was 
found in 97.6 per cent. 
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Fig. 3.—Decrease in the size of the right is, with some 
days post partum. 
First Period. —This part of the study lay between the 
second and fifth months. Fifty-four cases were studied 
and there was evidence of dilatation in 67 per cent. 
Taste 1.—Analysis of the Distribution of the Dilatation 
in First Period 
Calices on side... 15.0 per cent 
Pelvis om right 54.0 per cent 
Lumbar ureter on right shite... snail 52.0 per cent 
Lumbar ureter on side... 35.0 per cent 
Peivie ureter on left side... . 3.4 per cent 
The dilatation was distributed as follows: right and left 
sides, 37.0 per cent; right side only, 28.3 per cent; left 
side only, 1.7 per cent. 
showed dilatation of the right pelvis and calices with 
kinking of the right ureter, and the left side was 
normal. An analysis of the distribution of the dilata- ee 
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to show dilatation at some period oe 

she was a owever, “ie did 
show a mild dilatation of the calices and lumbar ureter 
on the left side ten days after delivery. Twenty-one 
days after delivery the calices had returned to normal 
and the dilatation of the ureter had decreased 50 per 
cent ; at the end of seven weeks she was normal. 


LATERAL DISPLACEMENT OF LUMBAR URETER 


f = which lateral displacement of the 
From the second to the fifth 
month the following di 


"le the pregnancy advanced, the number of cases 
showing di increased, so that from the sixth 
to the ninth month the following incidence was noted: 
se displacement 24.97 per cent, displacement of 

right ureter 
a 


splacement 
othe et ree 13.56 per cent, making a total of 


an nth months oly ene mesial displacement of the 


The ureters that were mesially displaced between the 
second and fifth months Smee laterally displaced 
between the sixth and ninth months, except in one case 
in which the right ureter remained mesially displaced. 

Outward displacement of the ureter increased as 


ad , except in one case in which it was 
PELVIC URETER 


The pelvic ureter was visible between the second and 
fifth months in 23.2 wt cent on the right side and in 
37.2 per cent on the left side. Only one case showed 
dilatation, and this was on the left side. 

Between the sixth and ninth months the visibilit 
of the right ureter was 9.3 cent and the left 20. 
per cent. There was no evi of dilatation. In the 
case that showed dilatation between the second and fifth 
months, the dilatation was not visible between the sixth 
and ninth months. 

After delivery the pelvic ureter was visible on the 
right side in 61.5 per cent and on the left side in 51 


per cent. Only one case showed dilatation and that on 
ae along with dilatation of the lumbar 
GENITO-URINARY ANOMALIES 
In this group of fifty-nine cases in which pyelograms 
were made, the following malformations were found: 
bifid pelvis, two cases; double kidney and complete 
double ureter (left), two cases, and bilateral double 
pelvis, double kidney (left), one case. In one of the 
cases of complete double kidney and ureter the upper 
half remained normal while the lower half showed 
marked dilatation of the pelvis and ureter. 


SUMMARY 
n't Dilatation of ureters and kidney pelves occurred 
in 100 per cent of our cases during pregnancy or the 


puerperium. 
2. The striking feature about the dilatation of the 
ureter during pregnancy is that the dilatation is almost 


5. I f these did 
pregnancy, although marked Siatation ‘and. lateral 


were present. 
Presentation and position of the fetus could not be 
brought into causative relationship with dilatation 


ABSTRACT OF DISCUSSION 


ON PAPERS OF DRS. RANDALL AND MURRAY AND DRS. 
KRETSCH MER, HEANEY AND OCKULY 


Dr. F. H. Fats, Chicago: I have been interested in this 


tion as to why the ureters dilate and why they recover so 
rapidly in most instances after delivery. It has occurred to 
me that it is possible that the dilatation may be 


+ 

4 


developed embryologically from similar 
are controlled by a similar nervous mechanism. In 
the observation of deviation of the ureter which 


the deviation of the ureter early, and the rotation of the uterus 
increases the deviation as pregnancy advances. In connection 
with work on pyelitis I examined a number of normal women 
post partum to see how many had residual urine containing 

had staphylococci and B. coli in the urine. So it 


A 
In this series of cases, therefore, 100 per cent showed 
evidence of dilatation at some time during pregnancy 
or after delivery. 
DEGREES OF DILATATION 
For purposes of comparison, we graded the degrees 
of dilatation from 1 to 6. On the average the dilatation 
found between the second and fifth months increased 
in size between the sixth and ninth months. 
As previously stated, 4.6 per cent of the dilatations 
found between the second and fifth months showed no 
dilatation between the sixth and ninth months. Between Universally above mo pelvis. 
the second and fifth months 4.6 per cent of the dilata- 3. As a rule, the dilatation is progressive along with 
tions remained stationary as the pregnancy advanced ; pregnancy. There was one exception to this statement, 
90.8 per cent of cases showed a progressive increase in jn which case the ureter was normal in advanced 
the dilatation, some of them up to six times the amount pregnancy when earlier it was dilated. 
of 4. Lateral displacement of the ureter, when found 
was met in in a ion of a tew films use 
of obscurity caused by the fetal parts overlying the 
isp t. 
displacement 12.95 per cent, displacement of the right 
ureter only 7.40 per cent and displacement of the left a 
the question of dilatation of the ureters in pyelitis and the 
subsequent contraction that occurs. I wish to raise the ques- 
Mesial displacement of the right ureter was found traction. There is something in the blood of the pregnant 
in three cases between the second and fifth months and a 
the uterus is not pear shaped but is larger on one side than 
on the other. Embryologically the uterus is a bicornate organ 
and early in pregnancy the side containing the pregnancy 
enlarges first. The asymmetrical development may account for 
seems that the danger of introducing other organisms by care- 
ful use of the catheter may be overemphasized. I agree with 


£5 
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URETHROCYSTOGRAPHY IN THE MALE tan (fom these toe 


JOSEPH A. HYAMS, M.D. to a for the of 
HERBERT R. KENYON, MD. with simpli 
AND syringe devised by us. Our 

SAMUEL E. KRAMER, M.D. early work convinced us that manometric control adds 
NEW YORK 


The lower urinary tract has been the subject of 
intensive investigation for the past decade, during 


which notable advances have been made in 
the field of instrumental diagnosis and treatment. With 
increasing application, certain limitations of these pro- 


tography fulfils this need and should be used as a part 
of the routine examination of patients presenting cer- 


pat 
those confined to the urethra and its adnexa. Cystog- 
raphy, while more extensively employed and better 
close anatomic and functional relationship of the pos- 


py 


observations on repeated examinations. The types of 
apparatus previously introduced are too cumbersome 
for routine use and on this account have been discarded 
by workers. 
inge (fig. 1) possesses all the essential ele- 
Pg a pressure apparatus. It consists of a two 
ounce Beckton Dickinson Asepto syringe modified by 
the inclusion of a by-pass and trap, which prevents the 
flow of the medium into the manometer and renders 
possible the retention of all the advantages of mano- 
metric control while employing a simple syringe technic. 
The ¢ and simultaneous delineation of the 
lower urinary tract by this technic provides a valuable 
supplement to the usual methods of diagnosis, and in 
certain instances in which instrumentation is impossi- 


terior urethra, adnexa, vesical neck and bladder muscle, _ RAS SR 
a more accurate concept of their morphology and func- _ Solutions in the concentrations ordinarily 
tion can be obtained by their simultaneous and complete in cystography are usually too radiopaque may 


and went of Urology. New York Post-Graduate Medical tladder base when used for urethrocystography. We 


before the Section on t Se, Eighty fer a 3 per cent solution of sodium iodide, 
of ity a 2 per cent solution is 


and University sufficient. Various have been advocated 


cedures became apparent indicating the need for a 
pg mrp method by which a clearer conception 
of form and function could be obtained. Urethrocys- 
tain lesions of these organs. 
Although, in our hands, urethrography has proved a 
valuable diagnostic procedure, its scope is limited as it 
™ 
Manometer. CALC ' Cla Casulcs. 
smaller mtruc masses an outline 
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ciently radiopaque, sterilizable, nontoxic, misci 

urine, and harmless if introduced into the circulation. 
The preparations of iodized oils do not fulfil all these 
requirements. The various compounds used for intra- 


: y give rise to chemical urethritis of vary- 

TECHNIC 

ucky di A small catheter gently 

capacity 


4 mm. is usually noted as 
following showing external incter relaxes. Pressures exceeding 
promt and mm. of suggest the possibility of trauma, 


spasm, or lack of cooperation on the part of the patient, 


: , : which may t satisfactory filling of the posterior 
obliquely on the table, with the under thigh flexed and urethra. Should this occur, the procedure must be 
— This interrupted, the patient reassured and the injection cau- 

t ient or, if he is unable to retain this position, : 
he is sipportd sand bags. The penis is extended, “OUsly continued. Excessive pressures may result in 


to the flexed thigh, and the urethral 1. Ledoux-Lebard, R.; Garcia-Calderon, J., and 1 L’uréthro- 


for urethral delineation. We believe that any solutions manometrically controlled syringe providing a safe- 
used for this should be nonirritating, suffi- guard against the use of excessive force. The total 
quantity of fluid used for urethral distention is approxi- 
mately 50 to 70 cc. Elaborate methods designed to 
prevent leakage are unnecessary, as adequate apposi- 
tion of the re | tapered syringe tip and the meatus 
venous urography are 1 too expensive tor can be maintained by simple digital pressure. The use 
routine use. Simple solutions of sodium iodide in con- of oily solutions increases the possibility of leakage. 
centrations sufficient to shadows of 
density cause irritation. In our experience, pro- 
portions of a 20 per cent solution of skiodan and a 
solution consisting of sodium iodide 17.5 per cent, 
provide a medium adequate for ordinary use. Increas- 
ing the proportion of skiodan obviates any tendency 
toward irritation. The fact that the use of i 
water and a quantity | the per 
cent solution of sodium iodide slightly less than the 
estimated capacity is introduced through the catheter, 
which is then withdrawn. Gentleness of instrumenta- | | 
tion is important, as it promotes relaxation and gains nee oa 
the cooperation of the patient. After trying the various ee eee : | 
positions, we have come to the conclusion that the 
oblique and anteroposterior positions are most satisfac- | 
tory. During the first exposure the patient is placed 
4 | Fig. 4.—Oblique view of inflammatory stricture at 
ay 
G a A The tube is focused on the lower pone of the sym- 
: sd _ physis pubis and inclined toward the head at an angle 
| of 5 degrees. The x-ray exposure is made as the fluid 
| is flowing freely into the bladder. Should the flow be 
| impeded, the patient is instructed to void as the expo- 
| sure is made. In the ae gre case in which the 
| | bladder cannot be ent because of impassable 
org | obstruction, the bladder contents may be rendered 
4 a opaque by the intravenous use of a contrast substance, 
, a | after which the urethra can be filled in the ordinary 
” / manner. A second film is exposed with the patient in 
the dorsal position, the legs extended and the penis 
| . "| drawn down between the thighs. The best roentgeno- 
- fF. | grams are obtained by using an x-ray apparatus of the 
greatest penetration, thus diminishing the time of 
. The statement has been made by Ledoux-Lebard 
and his associates! that the injection pressure should 
S.. | not exceed 300 mm. of mercury. Ordinarily the pres- 
bape aie fi sure does not exceed from 150 to 160 mm. and we have 
= —— 3 found it unnecessary to | above 220 mm. A . in 
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mucosal injury and, when this occurs in the bulb, the 
contrast material enter directly into the vascular 
system, owing to the intimate relationship of the vessels 
to the mucosa in this region. In our experience this 
has occurred only in cases of urethral stricture involv- 


form of a slight extravasation with entrance of the 

contrast solution into a few small vessels, or it may be 

sufficiently extensive to delineate the venous channels 

gluteal regions .5). Although we have not observed 
itutional reaction 


any const or permanent ill effects fol- 
lowing injection, its occurrence 

Following i ion of the canal, an 
opportunity should be afforded for the i 


INTERPRETATIONS OF URETHROCYSTOGRAMS 


posterior and films, is as a narrow 
pyramid with the situated . posterior 
urethral shadow is narrower than that of the anterior 
urethra, is fusiform, and is widest at its midportion. 
The verumontanum may produce an elliptic area of 
decreased density in the anteroposterior film or a filling 
defect on the urethral floor in the oblique view. In the 


definite changes. In ; most 
frequently noted are irregularities of outline and cali- 
ber, in a characteristic 


accessory pockets are demonstrable at times i 
atonicity of the walls or 
because of infiltration and spasm in 


para-urethral pockets. This demonstration of the acces- 
sory urethral structures is of diagnostic importance. 
Our experience confirms the observations of Langer *# 
that normal adnexal structures do not readily permit 


2. Lengee, E: RB of the Male Urethra, Venereol. 
(May) 1929; Pulmonary” Rmbel f 


Ol in Urethrogra 1934 
of 
der 


om from the U 
axis 4: 405.406 (May 
mannlichen Harnréhre, Lei 1931. 


Vv 
1 


ing the bulbomembranous junction im : recent 
instrumentation had been attempted and manometric _ 
control was not ovyed. This efflux may take the anteroposterior position posterior urethral shadow 
areas to ore urethrocyst y is per- k rs 
formed. Furthermore, should both roentgenographic s 
and instrumental investigation be contemplated at one 
sitting, the former should precede other intra-urethral 
manipulations. Injections of contrast mediums are 
contraindicated in the presence of acute infections, 
active inflammations and recent extensive injuries. 
The outlines of the normal urethra (fig. 2) are ~ - [ 
sharply defined and regular, and the contour is sym- A a ) 
. Fig. 6.—Prostatic enlargement. Oblique exposure, showing distortion 
% | => — meatus. Marked -—, 
mexderate intravesical intrusion demonstrated. Note irregularly dilated 
bladder, with numerous sacculations. 
4 lies between the two pubic bones and terminates at right 
" | angles to the bladder base. The bladder has the usual 
| "| circular or oval contour, with the inferior border 
5 parallel to the upper margin of the pubes. In oblique 
| , films the urethral shadow overlies the pubic ramus and 
' merges with that of the bladder at an obtuse angle. 
The curve of the bladder base is larger and more 
gradual than in the anteroposterior view. 
Advanced chronic urethritis is manifested fairl 
| u margins, whi g oO ttre or 
| no deviation from the normal. 
| * ) | When concomitant adnexal disease is present, the 
prostatic and ejaculatory ducts are frequently deline- 
Fig. 5.—Urethrovascular injection in a patient with impassable strice ated and occasionally the injected medium may be dis- 
draining tte the internal pudendal and hypogauric veins No manomerre cernible in the seminal vesicles, Cowper's glands and 
of narrowing and dilatation, is widest at the bulb, and 
diminishes markedly as the membranous urethra is 
approached. The shadow of the bulb in the oblique 
view possesses a characteristic onion-shaped appear- 
ance, while the tortuous contour of this region in the 
anteroposterior film is the result of superimposition of 
shadows. The membranous urethra, in both antero- 


“— advanced brosis of the posterior vesical 
cls tance of th 


ur ystographic changes are often sufficiently char- 
acteristic to indicate the nature of these in 
lesions, confirmation by clinical and 

te 


STRICTURE OF THE URETHRA 
The use of the micturitional method for the delinea- 
tion of stricture is unsatisfactory for, although the 


bined thethod clearly icts the nature of the obstruc- 
tion and the secondary urethral (fig 
changes and is applicable to patients with 


strictures of small caliber in whom instrumentation is 
difficult, who present fistulas, or on whom previous 
operations have been performed. Changes character- 
of chronic inflammation may be present in the 


7.—Moderate intra-urethral and intravesical prostatic enlargement. 
Madera in 


anterior urethra or its feo mage glands (fig. 4), and 
false passages may be visible most frequent loca- 
tion of constriction of the inflammatory type 
bulbomembranous junction, and the bulb 1s frequently 
deformed. ‘Traumatic strictures may occur at any site. 
The degree of involvement and the character of the 
lumen in the constricted zone are well delineated. Indi- 


cations of changes in the posterior urethra 
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and of the bladder characterized by irregularly dilated segments are fre- 
quently seen and the adnexal be visua- 


passages ma 
lized when actually involved. Deformities of the vesical 


sphincter, the bladder base and the bladder itself, as 


well as diverticula and vesicorenal reflux, are demon- 
strated when present. Both views are essential for the 
complete delineation of the extent of the stricture and 
all complicating disturbances. U 


plays 


urethral encroachment and intravesical intrusion 


ae of diagnosis, and it also 


independent method 

provides a graphic record of the progress of these cases. 

ENLARGEMENT OF THE PROSTATE 
There are no characteristic changes in the anterior 
urethra, bulb or external sphincter in prostatic enlarge- 
ment. The spindle-shaped contour of the posterior 
urethra is altered in the presence of encroaching masses 
and the verumontanum may show evidences of lateral 
The direction of the —— urethra 


enlargemen 
discernible oy This distortion results in the loss 
of the normal obtuse angle of entry of the urethra into 
the bladder and is manifested as a Coude or bi-Coude 
deformity in the oblique view. Median bars produce 
appearances similar to but less extensive than those 


deformities the roentgenographic 


he eapedho re in conjunction with the data obtained 
from cysto-urethroscopy. 
The internal sphincter may show no change. In the 


presence of large intravesical lobes or of intra-urethral 
encroachments that render the sphincter rigid, the dis- 
placed internal meatus is widely open and shows evi- 
dence of distortion. Elevations and ogee of 


the bladder base are proportionate to the degree of 


the and Severity OF prostatic 
With adnexal imvolvement plus sphincteric 
irregularities and alterations in the angle of entry of 
the urethra into the bladder. Changes in contour and ‘ 
regularity of the bladder shadow, if present, are pro- |§ 2 
to the of obstruction. While the [7 
of the urethra may be incomplete. Simple anterior | 
injections do not - delineate the urethral 
demonstrated. 
on the size and disposition of the prostatic lobes. For- 
ss b ward displacement of the supramontane portion of the 
SP hae , rostatic urethra is a common finding in median lobe 
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intravesical prostatic intrusion. Any = > in the 
bladder outline due to loss of trabeculations, 
sacculation and diverticula is demonstrated. Concomi- 
tant tumors, calculi and vesicorenal reflux are readily 
demonstrable. The apparent increase in caliber of por- 
tions of the urethra, variations in density with the 
appearance of double columns of fluid confusion 
as to the relative sizes and disposition of the various 


planes of exposure are utili ( ). 
Carcinoma of the prostate produces urethrocysto- 


those caused by beigh enlargements. Filing 

used by benign enlargements. defects 

wall may be shown. the dia 

nosis of realy the 

of examination, urethrocystograp 

relation to the urethra and the bladder, and gives a more 

accurate idea of the contour and location of projecting 

and overhanging intravesical intrusions than can be 

to adapt his operative procedure to the needs 

individual case and, in those cases in which endo- 

urethral resection is elected, provides an indication of 


OBSERVATIONS FOLLOWING 


of t 


i neck 
method results are character- 
by the decrease or disappearance of obstructive 
manifestations. Following successful suprapubic enu- 
cleation, the sphincters are usually intact and, after an 
interval, the prostatic urethra to resume a normal 
contour. The distal portion of the verumontanum may 
be discernible. appearance varies with the com- 
+ onary of enucleation, degree of operative trauma to 
adjacent structures and other factors interfering with 
bed di healing. Evidences of cavitation in the 
diverticular pockets, atony or constrictions of the 
internal sphincter and irregularities in the lumen of 
the prostatic urethra are common observations in unsat- 
isfactory cases. We have demonstrated injury of the 
external sphincter and membranous urethra, strictures 
involving the entire length of the ponte urethra, and 
complete atresia of the urethral lumen following supra- 
pubic prostatectomy 

Subsequent to the performance of endo-urethral 
resection, the extent to which the obstructions have 
been removed and the urethral contours restored can 
be accurately ascertained. Although adequate canali- 
zation may have been accomplished, deform 
bladder base may persist as a result of the undisturbed 
intravesical portions of the gland. The nature and 
— of these remaining intrusions are shown in the 

rly demonstrated. 

“— is readily possible to ascertain the extent of 
involvement of the lower urinary tract in neurogenous 
disorders by means of urethrocystography. The con- 

bladder musculature (fig. 9) and the func- 


dition of the 
tional capacity of the sphincters are well shown. The 
coexistence of dorsalis and prostatic enlargement 


can be demonstrated gt — method. Urethrocys- 
tography may prove of v as a graphic 
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RECAPITULATION 
Our purpose in this communication has been to call 
attention to the advantages of a diagnostic method that 
has the same applicability to lower urinary 
ditions as ureteropyelography has to those of the ureter 
and the kidney. Just as the latter procedure must be 
used in conjunction with cystoscopic and other observa- 

tions, urethrocystography must be 


observations derived from all sources. statements 


made in the preceding portion of this presentation are, 
therefore, based on combined roentgen, 


and clinical studies during opt phy years. 

The successful employment of this SS 
on the establishment of a simple but definitely stan- 
and the method devel- 


dardized technic. The 


Fig. 9.—Tabes dorsalis, with vesical symptoms but without incon- 


We have the use of watery solutions because, 
in addition to fulfilling all the requirements of a satis- 
factory medium, they pee readily into the smaller 
canals and pockets. lodized oils do not possess these 
advantages. Their use may be attended by danger if a 

quantity is introduced into the circulation, 
as the result of urethrovascular injection. We have at 
different times employed solutions of various types and 
concentrations and at present are convinced that eventu- 
ally aqueous solutions will be found best suited for this 


combined method has adequately demonstrated 

bladder, urethral and adnexal changes and has proved 

less expensive, less time consuming and more satisfac- 

y as individual procedures. 


CONCLUSIONS 
1. With careful technic and innocuous solutions, 


2. Aqueous contrast mediums are advocated. 
3. Gentleness in manipulations and avoidance of 
excessive pressure are essential. 


oped by us are presented as a means | 7 
this object. 
| 
VESICAL NECK OBSTRUCTIONS | \ 
Urethrocystography a graphic method of Le 
studying the results of operative ures for the 5 
tinence. 
purpose. 
urethrocystography is harmless. 


4. Manometric control is recommended and a syringe 
for this purpose is presented. 


i 


to the great satisfaction of the patient. I 
the practical value of urethrography. 
De. Rosert Gutierrez, New York: Dr. Hyams and 
collaborators made an appeal for urethrocystography and 
feel strongly that this should be a routine method of exami- 
nation, particularly when there are conditions that cannot 
be revealed by other methods and it is essential to establish 


our 
; namely, that the urethrogram should be 
urethra and the bladder at 


‘HE 
i 


in modern urology and particularly in pathologic lesions affect- 
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Dr. Harry P. Lee, lowa City: 
from 


doing them, and the 
iodide cystograms that we have continued doing them and have 
developed a technic of doing air cystograms in every 
case that is seen in the clinic. We have found that ai 


show any di 
but needed a new technic to visualize the prostatic 
The of iodized oil in cases in a clinic is very 


Dr. J. A. Hyams, New York: The value of urethrocys- 
lies in the complete delineation i 


5 


it 


whether bland oils or jelly, do not fulfil these requirements. 


given remedies. 


the action on the diseased is not necessarily the 
same as healthy man. The proof or disprooi of a drug's 
efficacy rests finally on the test in patients.—Lewis, Thomas: 
Clinica! Science, Lancet 2:905 (Oct. 21) 1933. - 
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Associa 
possibility of urethrovascular myection exists tion enthusiastic over air cystograms. We recognized the dan- 
regardless of the type of solution used and precautions a 
should be exercised to minimize its occurrence. 
6. Urethrocystography is a valuable diagnostic 
method and should be employed in the routine exam- 
ination of patients with disorders of the lower urinary &tams are not very good in delineating diverticula of the blad- 
tract. der, so we take plain plates in order to eliminate any stones 
7. Urethrocystograms provide a graphic record of and then take an anteroposterior sodium iodide cystogram to 
the progress of each case. They aid the — in the 
selection of operative procedures and in evaluating the 
final results. 
78 East Seventy-Ninth Street. porated in this iodized oil, which gives a semiliquid material, 
the consistency of which can be changed by adding any amount 
os gpa ota of water necessary. We then do a combined air cystogram 
ABSTRACT OF DISCUSSION and iodized oil jelly urethrogram, with the patient at about a 
Dr. M. A. Nicttotsox, Duluth, Minn.: The idea of using cr 
somewhat from mine. Dr. N. G. Atcock, lowa City: I am enthusiastic over 
oil. These urethrograms and do not know how I could get along in pros- 
tion penetrates into tatic work without air cystograms and urethrograms. This 
strictures: the patient gives us much more accurate information than cystoscopy does. 
its use, and its cost 
venous dyes as it onl 
Ll Many have quest located in the urethra, adnexa or bladder. This film indicates 
value. In one case a the presence of a large tumor of the bladder wall, which over- 
0 ee lies the right urethral opening. Above the filling defect caused 
pn a by the tumor, the ureter is partially delineated by the reflux 
The sinus was dissected out and a new urethra constructed, of the t_ medium. in his 3 tion, _ De. yes 
lends 
has served to emphasize the fact that intravenous urography 
injection contraindicates the use of any contrast medium that 
affecting the lower part of the urinary tract. Some years fails to conform to the essential requirements previously detailed. 
ago Dr. Lowsley and I reported six cases of diverticula The iodized oils, _plain_or combined with various _ vehicles 
of the urethra. At this time I collected and tabulated from [SSS 
the literature 116 cases. I was amazed to see that over 50 per The numerous reported accidents following air distention of 
cent of them were not properly diagnosed but were found the bladder and urethra contraindicate its routine use, particu- 
post mortem or at the operating table. In but few cases was ‘arly when innocuous mediums are available. We wish to 
the diagnosis made before the operation by the use of urethro- stress the need of gentleness, controlled pressure and the use 
grams, as in the cases that we reported. Certain points of of safe contrast solutions, and to emphasize the fact that 
interest that ng up Uurethrocystograms delineate not only surface but subsuriace 
changes as well. 

The Proof of a Drug’s Efficacy.—It seems unbelievable 
that the profession can long continue tolerant of a system under 
which drugs and other remedial measures are vaunted on an 
inadequate basis of recorded experience, or that doctors should 
be almost forced by popular clamor to give and to transfer 
allegiance, an allegiance stimulated by report of advertisement 
and not by proved worth, temporarily to this remedy or to that. 
It is 

In order to obviate these complications we recommend divert- that a aC 
ing the urine from above by cystostomy previous to the opera- erate unbiased and untiring study of the reactions of patients to 
tion. Thus the perineal wound is given a chance to heal by [ER It is the duty of clinical science, in this 
primary union, and without complications. I may repeat that, branch of its activity, to maintain close linkage with pharmacol- 
while intravenous urography is of great value, one must bear ogy; but it is equally its duty clearly to recognize that, so far 
in mind that it is not the key to all conditions encountered as both manner and intensity are concerned, the action of a 
ee drug on man is not necessarily the same as the action on an 
ing the lower urinary tract, as the so-called incurable stric- 

tures, tumors, diverticula and other unrecognized conditions in 

which urethrograms are properly indicated in an effort to 

establish a correct diagnosis. 


SKELETAL TRACTION IN TREATMENT 
OF FRACTURES OF SHAFT OF 
TIBIA AND FIBULA 


W. K. WEST, M.D. 
OKLAHOMA CITY 


The most important points to be considered in the 
treatment of fractures of the tibia and fibula are: 


In the consideration of these four major problems, 


I agree that the condition of the patient is most 
important, that of the subject cannot well be 
discussed here. fore, from a technical stand- 


consideration ; more important than the tem- 
porary total disability, with its resulting loss of time 
and loss of wages; also more important than the cost 


of medical care. 
results could be in all 


expected in the cases of simple transverse fractures, a 


many factors arise to make the treatment of these 
severe cases very complicated and expensive in obtain- 
Read before the Section on Orthopedic Surgery at the Eighty-Fourth 


FRACTURES—W EST Jous. AM. 


ati I 


Fig. 2.—Fixed wire traction above and below fracture after reduction 
by weight traction. 


ragment 
Traction is the best means to combat tendencies to 


i 


In all my cases the Kirschner wire techni 
been used as follows: 
1. Cases in which weight traction is used in conj 
the Braun frame, as described by Boehler, the Kirschner 
introduced through the middle of the os 
example, cases coming in several days after injury ; 
comminuted fractures. 


FF 
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ing the maximum degree of normal function. In the 
simple types of fractures of the tibia and fibula, either 
a molded plaster splint or a bivalved circular plaster 
bandage is sufficient and calls for no hospitalization 
beyond the incidence of reduction and application of 
pe fixation; but, unfortunately, severe multiple or com- 
minuted fractures do not respond favorably to these 
First, general condition of the patient. “f 
Second, extent of resulting permanent disability. o bs ; 
Third, length of temporary total disability. 
Fourth, cost of medical care. 
pom, DD 1s prevention of per- 
manent partial disability. It should be the most 
simple measures. As a rule, fractures of the tibia and 
| fibula, unless the case is of several or more days’ 
duration, can be reduced, but the real difficulty is in 
maintaining reduction. Loss of bony contact results 
in angulation and overriding because of involuntary 
| muscle spasm. In these severe cases, the swelling is 
. very marked, and, as soon as the leg decreases in size, 
the appliance is too large, allows deformity to take 
place and permits changes in the relationship of the 
| is slow. 
Fig. 1.—-Compound comminuted fracture of tibia and fibula, treated by 
wire fixation abowe and below fracture. Patient able to leave the hospi- 
tal within a few days. 
circular bandage or the splint method of treatment 2 Cases in which the wire is introduced through the os 
would be far more practical than skeletal traction. But  cajcis and reduction carried out immediately, followed by the 
use of the long leg plaster bandage with the knee flexed. The 
wire and bow are incorporated in the cast. These cases are 
usually those in which the fractures are low in the tibia and 
fibula. A spinal or general anesthetic is used when a manual 
reduction is done at the time the wire is introduced. 


i 


In the first method it is to hospitalize the 
i or a sufficient time for ion of the frac- 
and in some cases until there is considerable callus 
fore the weight is released. The second and third 


been described by many men, such as Conwell, White 


and Ejikenbary. 
In the first group of skeletal wire traction 


cases, 
in conjunction with the Braun frame, is used in cases 


| 
Fig. 3.—Union twelve weeks after reduction. 
in which the fracture is of several days’ duration or in 
cases in which it is thought best to maintain perfect 
alinement and still permit the to be in con- 
stantly. <A local anesthetic is ient in this type of 
case. During the time this method is carried out it is 
necessary for the patient to remain in the hospital. As 
soon as the reduction is satisfactory and the general 
condition of the leg will permit, a circular plaster 
bandage is applied with the wire and bow incorporated 
in the cast, in the average case for a period of about 
two weeks. 

In the next group of cases, comminuted fractures in 
the lower third and into the ankle joint may be treated 
by introducing the Kirschner wire through the os cal- 
cis; then, by traction on the bow, which is attached to 
the wire on each side, the fracture may be reduced; 
and, with the knee in a slight flexion position and the 
foot at a right angle, a circular plaster cast may be 
applied from the middle of the thigh to the tips of the 
toes, incorporating the wire and bow in the cast. The 
cast may be split to allow for swelling and not interfere 


FRACTURES—WEST 


mmediately. 

In the third of cases, in which the fractures 
are in the meer end allie third of the shaft, I have 
found it best to introduce two wires, one above the 


i there is i 

in the multiple types as well, union is slow. By using 
this method, the fragments will be held accurately in 
i leg will show the usual , 
There has been some criticism of the use of 

because of the expense of bows, wires, 
wrenches, drills and the like. From my experience, I 
feel that in a considerable number of fractures, skeletal 
wire traction has no substitute. Undoubtedly, 
cases that formerly went to open operation may 
treated satisfactorily in this way. Therefore the equip- 
ment necessary should be obtained by any one who 
takes on the responsibility of caring for severe fracture 


great advantages that have come through 
traction and particularly through the use of the Kirschner tech- 
nic, which is deservedly becoming popular. I believe that more 
extensive use of skeletal traction will help toward attaining 
better results and shortening hospitalization periods materially, 


is interpolated for measuring pressure, this device will register 
far greater pressure on electrical stimulation of the thigh mus- 
cles of the anesthetized animal than is recorded during simple 
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a the fracture is in the middle or upper with the wire fixation. At the end of from three to 
rires_are placed, one just below the knee and four weeks, the wire is removed at the time the cast is 
the ankle. A cast is applied to the frac- changed. This method holds the fragments satisfac- 
applied, the  torily and allows the patient to be on crutches and leave 
about 3 inches below the knee and the lower about 
ately; therefore hospitalization is usually unnecessary. 1 inch above the ankle. Bows are attached to maintain 
These methods are not new, as the ertateies of tension in the wire. The plaster is applied from the 
skeletal traction in fractures of the tibia and fibula have groin down to the fracture line, incorporating the upper 
wire and bow. A cast is then applied ae 
the toes to the fracture line, incorporating the 
wire and bow. Then, by manual traction, the fracture 
is reduced, and the upper and lower plasters are united. 
Fractures seen within the first few hours are very 
satisfactorily reduced by this method. In these cases 
the patient may be on crutches within a few days and 
avoid the cost of hospital expense. In the majority of 
cases. 
: § In compound fractures, the fragments can be main- 
. 3 tained in proper position by using either the wire 
. weight traction or the two-wire fixed traction. A win- 
a dow may be cut in the cast and the wounds dressed 
when necessary without danger of the fragments slip- 
ping, because of the loss of continuity of the circular 
er. 
ay ample callus is in evidence, the wires and cast 
, may be removed and a long or short laced leather cuff 
brace applied. In fractures of the upper third, it is 
necessary for these braces to extend above the knee. 
520 Osler Building. 
ABSTRACT OF DISCUSSION 
Dr. F. J. GaENSLEN, Milwaukee: This paper illustrates the 
concerned but also insurance companies. Pressure sores, always 
to be feared when a cast is applied after simple traction, may 
be dismissed from the mind when skeletal traction is used and 
the fixation nails or wires are incorporated in the cast. I 
would call attention especially to the danger of overriding in 
oblique fractures. Carey has shown that if a dog's femur is 
cut transversely and in this transverse fracture a mechanism 
ing by of one fragment on the other is thus readily understood 
even though no weight bearing is allowed. Skeletal traction 
in such a case is especially useful, since the incorporation of 
the Kirschner wires, one above and one below the site of the 


that in a two year period (1928 to 1930) they had 
operated on 313 patients for this condition.’ A 5 to 10 
per cent incidence is generally conceded in this par- 
ticular type of herniation in comparison with all other 
forms of hernia. 

In an attempt to determine accurately the incidence 
at the Roosevelt Hospital over an cleven year period 
(1922 to 1932, inclusive). it was found that 1,928 
hernias had been operated on; of these 120 were inci- 
sional hernias, an incidence of 6.02 per cent. During 
this same length of time there were 5,366 abdominal 
operations, giving for post ive hernia in this rela- 
tionship an incidence of 2.2 per cent. An analysis 
revealed that the great majority of the hernias were in 
patients beyond the thirty-fifth year. A conspicuous 

hernias developed within two months following the 
original operation. This is somewhat at variance with 
the present conception, as most writers on the subject 
state that postoperative hernias are usually of delayed 
appearance and gradual development. 

As most of the upper right rectus incisional hernias 
may be expected to follow operations on the gallbladder, 
I originally thought that retracting the muscle outward 
would lower the incidence, as this maneuver preserved 
the nerve supply and caused less destruction of muscle 
fibers. However, in the present series this was not 
found to be the case; the muscle-splitting procedure 
resulted in fewer postoperative hernias. The compli- 
cation often feared in these wounds in the right upper 
quadrant | is partial or complete disruption. 


with drainage, in four the appendix had been removed 
drai procedures 


carried out. These twenty-four cases in which the 
appendix was removed represent inci- 
dence when one considers the fact that this type of 
incision was employed only in doubtful cases. 


as a routine the McBurney incision in 
preference to the lower right rectus types of approach, 
for the following reasons: 1. Better drainage is 
effected. 2. There is less chance of spreading the infec- 
tion, for it is easier to wall off with moist tail pads 
through a McBurney incision than through a right 
rectus incision. 3. It diminishes post ive hernia- 
tion. I believe that by utilizing the Weir extension 
sufficient exposure is possible to remove an appendix, 
no matter in what location it may be found, or the right 
tube and ovary and occasionally, in a thin person, the 
left tube and ovary. 

All of the thirty-six cases followed operations for 
acute appendicitis in which the peritoneum was 
drained. 

Over a ten year period in one surgical division alone 
444 patients were operated on for acute appendicitis 
through a McBurney incision and were followed up; 
in 162 the wound was drained and in 282 not drained. 

On each of these patients there has been a follow-up 
of from one month to two years; when possible, the 
cases of drainage have been under observation for a 
two year period. In no instance has an incisional hernia 


INCISIONAL HERNIAS—CAVE 


been detected in the nondrained group, which shows the 
value of the McBurney incision. On the other hand, 
in 162 cases in which the wounds were drained twenty- 
one developed definite postoperative incisional 
. giving an approximate incidence of 12.9 per 

= 
During the last nine years I have made it a practice 
in certain types of cases to leave the wounds entirely 
open except for closure of the peritoneum snugly about 
the drain, in order to avoid extensive sloughing of the 


Delayed 
of (pera. from 
Pathologic tive Day Post. of Simple 
Variety Deaths operative Deathe Hernias 
oy Simple hernia 0 0 
rectus hernia 1 1 1 
rectus hernia 5 0 2 5 1 
hernia 1 0 0 
Lower 0 
hernia 1 1 
Miscellane. Simple hernia 0 
cc 120 2 3 3 1 
Mortality rate. 16% 2 4.1% Ore 


There were twelve hernias following operations of 
various kinds, such as cecostomies, recurrent umbili- 
cal hernias, nephrectomies and ureterectomies for 

s. 


PREVENTION 
Etiologic factors should be considered in suggesting 
measures which I believe lower the incidence of these 
hernias. The belief is well founded that any wound 
necessitating drainage of the peritoneal cavity evokes a 
potential hernia. Views have been advanced that where 
catgut is used, the rate of absorption or dissolution of 
the strands varies according to altered chemical reac- 
tions in different persons; thus in certain patients the 
catgut is too promptly deprived of its function, the 


: Prevention of Hernia in Low Median 
$96-603 (Oct.) 1931. 


Masson, 
Line Incisions, yy J. Obst. 22: 


6. Garlock, J. HL: Segpetecteny Wound Repair and Hernia, Ann. 
Sure. (Feb) 1929. 
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fascia of the external oblique muscle. In 1921 Pool, at 
the New York Hospital, began a series of operations in 
which this idea was fostered. Garlock,’ in 1929, review- 
ing this group, reported that “the number of post- 
operative ventral hernia has been reduced more than 
half since the practice of avoiding the placing of 
sutures in muscles, fascia, or skin was adopted.” In a 
series of 162 followed cases at the Roosevelt Hospital 

Data on Postoperative Hernia 
i 

following lower right rectus incisions ; in twenty of 

these twenty-cight cases appendectomies had been done 

It was found thet the hed been originalty dreined ta 64 of the 129 

has been my custom, when a definite diagnosis has been “**** #4 80t drained in 11. 

I was unable to confirm Garlock’s conclusion ; an inves- 
tigation was stimulated by the observation that the great 
majority of the McBurney incisional hernias followed 
primary operations in which the wounds had been left 
open, except for suture of the peritoneum alone. 

In the lower midline incision group nineteen cases 
followed operations on the prostate or the pelvic viscera, 
done elsewhere or by the general surgeons on the staff. 


separates in the inner layers and an incipient 
is inaugurated. Widespread is the conception 


that operative abdominal wounds in patients afflicted 
with cancer, diabetes and syphilis heal slowly and inse- 
curely ; yet if disruption occurs and the wound is care- 
fully resutured how firmly they finally heal! 

Infection unquestionably produces a more rapid dis- 
integration of catgut ; knots more easily slip apart when 


the seventh postoperative day every peritoneal (or 
anterior rectus sheath) interrupted suture of chromic 
catgut tear through the medial peritoneal edge under 
the sudden pressure of a severe cough, and yet not a 
suture has been found untied or in any manner 
disintegrating 

With sloughing of large areas of fascia of the 
external oblique or of the rectus sheath in infected 
wounds, it is easily understood why herniation so 
readily follows. To prevent sloughing it is deemed wise 
to suture only the peritoneum in an infected McBurney 
wound, and in the infected rectus or midline incisions 
interrupted sutures, properly spaced, permit of seepage, 
and the avoidance of excessive tension will mitigate 
against the embarrassment of the circulation of the 
tissue layers. 
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are not the kind and number of organisms in the peri- 
toneum or the amount or extent of the exudate, 
the source of the infection and whether or not the 
avenue through which the organisms are 


the stomach are closed without drainage, thus account- 
ing for the relatively few cases of herniation in the left 
upper quadrant. 

Drains should be left in the peritoneal cavity for a 
minimum period of time. To minimize and sometimes 


Treatment of Appendicitis 
$37 (Oct.) 1932. 


M., 
be 
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wound Competent abdominal surgeons less frequently drain 
hernia ee the slightly, or even moderately, infected peritoneal 
cavity. Shipley and Bailey * do not employ drainage 
in acute appendicitis with early peritonitis. They 
emphasize that “the important things in early peritonitis 
be accomplished in the early stages of peritonitis, 
need not be so widely used as has been prac- 
ticed.” One of their conclusions states the matter 
| > a ae —_ clearly: “drains are soon sealed off and do not drain 
any considerable portion of the peritoneum.” By closing 
| | cholecystectomy wounds without drainage many inci- 
—_ } | sional hernias have been prevented. I believe, however, 
> | | that this should not be done always as a routine. To 
ee 4 : | | close the wound tight and drain through a stab wound 
‘hd = in the right flank serves the twofold purpose of firm 
| closure and drainage; a dog tongue-shaped right lobe 
| we of the liver may make drainage by the flank stab wound 
i too circuitous, thus necessitating the use of a drain in 
the upper angle of the right rectus wound. The wounds 
5 _ of the abdominal wall in practically all operations on 
right’ woper of the’ shdemen; the ball of the rectes sheath | 
and rectus muscle are pushed far ower toward the midline as is shown per toneum . death 
in 1 and 4. | 
3 Yering mattress) 
bathed by infected serum or frank pus, and a cough, | . A. 
sneeze, hiccup or increased abdominal pressure from : 7 om 
whatever cause readily forces a small bit of omentum or 7 pegs 
even a knuckle of bowel wall up between the edematous, { : ge 
sloughing edges of the peritoneum. Unless interrupted f f eng 
sutures are used the peritoneal wound may be forced | iw A | 
open throughout its entire length. In a mildly infected | aN f 
upper right rectus gallbladder incision I have seen on 
Mon sutures 
toward the midline in 7. 2, 3 and 4 show the method of stay suture of 
the peritoneum, buried stay sutures for the rectus muscle sheath and 
wt a figure-of-<ight sutures for the anterior sheath of the rectus 


prevent the occurrence of a 

employ the soft ci or Penrose d in preference 
to glass tubes, 
tube drain. 


fascia and posterior sheath of the rectus is of para- 


of the transversalis fascia is the to a firmly 
united wound. A suture for this particular 
muscle fascia layer, if it is well developed, is an added 
safeguard. 


A satisfactory closure of 
anatomic structures are perfectly replaced and held thus 
which will not interfere with a safe 


am i itself preferable, for 
two reasons ; first, that a wound is less likely to 
become infected, and second, that fewer postoperative 
— 


if 


structure. As i 

posterior sheath of the rectus are closed with eversion 
of the edges by a running mattress suture which is 
locked at several points before it is finally tied at the 
lower angle of the wound. The greatest care is exer- 
cised in obtaining a firm bite in the transversalis fascia ; 


this structure well with a nonabsorbable suture 


against incipient herniation. 
next step is to undermine the skin and subcu- 
taneous tissue for a distance of 14% inches (3.8 cm.) 
on either side, preparatory to the placing of deep or 
buried stay sutures of doubled medium-sized silk, as 
by Heuer; four or five such sutures are 


stay sutures are 
pulled taut and carefully tied, each suture including 
anterior rectus sheath and rectus muscle. Fine y 
spaced interrupted sutures approximate the 
ous tissue, and interrupted sutures close the skin. 

I believe that of wounds in the lower part of the 
abdomen, aside from the clean McBurney incisions, one 
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to occur 
In the ge 


SUM MARY 
Incidence.—Over an eleven 
velt Hospital (1922 to 1982, incu 
1,928 hernias operated on. 


analysis of the 120 postoperative hernias 


444 pati on for acute appendicitis through 
the McBu incision the peritoneal cavity was 
drained in 162 and not drained in 282. Of 162 


developed definite postoperative incisional hernias, giv- 
ing an ximate incidence of 12.9 per cent in this 
group. I do not agree with Garlock’s contention that 
there are fewer postoperative hernias following suture 
alone of the peritoneum in the drained McBurney 


Preventive Measures.—1. Drainage of the 
a" is employed less frequently by abdom- 


surgeons. Cholecystectomy w are closed 
tightly. Where indicated one should stab 
wound drainage through the right flank. drains 


are left in the wounds for a minimum period of time. 
Cigaret drains are preferable. 

2. Suture of the peritoneum and transversalis fascia 
in the upper third of the abdomen is the most impor- 
tant step in the closure of any wound. In the lower 
third of the abdomen imbrication should be done with 
running sutures of live or dead (ox) fascia. 

3. Where possible all wounds are sutured by layers. 
Excessive tension is avoided. 
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made in the midline from the umbilicus to the sym- 
physis offers more in the prevention of incisional hernia 
than one in which a small strip of rectus muscle is 
preserved, for surely this strip of muscle atrophies and 

maliest piece Of omentum pre ing throug leaves an area of weakness where herniation is likely 

a pinpoint opening in the peritoneum, cither in the line 

of suture or through a needle tear or slit to the side of lospital 

either edge, produces a large percentage of post- marily 

operative hernias. to few drat wou utilization of annenstiel’s 
To incisional hernias in wounds of the incision; however, where midline incisions are used, 
great care is exercised in exposing the muscle at the 

time of closure and in suturing ae a 

of the cat thin, on of the layer 
by means of a running suture of living or dead (ox) 
fascia will guarantee a solidly healed wound. 

In those unfortunate patients in whom a repaired 
incisional hernia recurs, sutures of cither living fascia 
or the ox fascia of Koontz are often indicated, even at 
the primary operation. I have found that ox fascia 

in warm saline solution for two hours prior to 

provokes scarcely more reaction of tissues than 

f living fascia lata, and I consider it necessary 

re equipment, in fact useful in the repair of any 

f rupture. Insistence that every obese or debili- 

with an incisional hernia undergo a proper 

ive preparation will lessen the chance of 

at the Roose- 

ve) there were 

healed wound, and particularly does it conform to the the great majority were in patients beyond the thirty- 
closure herein outlined. I prefer the incision through  fth year. Over’ 60 hen the hernias developed 
the posterior sheath of rectus, transversalis fascia and within two months fcllowing the original operation. In 
peritoneum to be made more medially (from }4 to 1 the right upper rectus incisions retraction of the 
inch [2 to 2.5 cm.]}) than the incision through the skin, muscle outward resulted in more incisional hernias than 
anterior sheath and rectus muscle. The reason is that occurred in the muscle-splitting procedures. In the 
this layer is thus more easily closed, for the outward intermuscular incision group thirty-six incisional her- 
pull of the horizontal fibers of the transversalis muscle nias followed operation for acute appendicitis in which 
is strong, and the closer one gets to the midline the less the peritoneum was drained. In a follow-up group of 

placed about 1 inch from the cut of the anterior sheath ee 

and rectus muscle and are left untied. Interrupted 

mattress or figure-of-eight sutures then firmly close the 
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is done in every case of 
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repair 
6. The use of silk is preferred 
closure of clean wounds. 
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TREATMENT OF THE 
strips are used, is the question of drainage. Most of these 
patients are more or less obese, and a very extensive dissection HAROLD S. DIEHL, M.D. 
the large defect. these wounds are not drained, a certain ‘ —— 
amount of serum almost invariably collects and tends to soften Although the public takes more medication for colds, 
the tissues and delay healing. If the wounds are drained through both on prescription and without prescription, than for 
ensues. My practice use ; ; 
through stab wounds in the flank. These drains may be removed ee ae 
in from three days to a week and they keep the operative site 2,000 the 
absolutely dry, thus promoting firm and secure healing. br oad papers on common 
‘ about five out of 700 pages to the 
Dr. Rosert L. Norfolk, Va.: The ideal closure of thas 
an abdominal incision should include three factors: first, the ™¢dicinal treatment conclu 
approximation of every separate and distinct layer; second, Various drugs which they mention th 
total and complete obliteration of all dead spaces; third, the Of these are of some value. N 
consummation of the first two points without uce the desired 
nerve supply of the tissues. I subscribe to t 
all ventral hernias begin from the inside ¢ 
structure of all those in the abdc 
properly is the transversalis fascia or th 
rectus. If this is properly ox 
& 
through and through with careft 7 
the layers and with whatever mate 
operator prefers will give the best result. I 
to the author’s views regarding the use of sil! 
years of my professional life I spent pulli a 
knots that were used in the hospitals where - 
put in silk except in overlapping the ful r 
abdominal wall and then only after boiling F — 
consecutive days. One of the best procedures poems 
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improvement, if any occurred, was the result of the 

medication, because the inclusion of a control group 

served to indicate how much improvement should be 

considered as due to spontaneous recovery. Some 

unselected examples of reports which were rated as 
“definite improvement,” “questionable improve- 

ment” and “no improvement” are as follows: 

DEFINITE IMPROVEMENT 


1. First day, “very little change”; following day, “much 


2. First day, “much improved”; following day, “all symptoms 
relieved.” 


FS gene day, “improvement noticeable”; following day, “cold 
gone.” 
4. First day, “hetter”; following day, “cold much relieved 
and almost gone.” 
5. “Complete cure,” after first dose. 
QUESTIONABLE IMPROVEMENT 


1, First day, “cold was worse”; second day, “a little better.” 
: “The cold seem to disappear in a day or two less 


probabl be rated differently diff 


MEDICATIONS STUDIED 


COMMON COLD—DIEHL 


Taste 1.—Medications Studied and Dosages Used for Persons 


Weighing 150 P. 
Directions 
Rose’ 1 at bedtime 
Papaverine hydrochloric \ grain capeulre — 
Codeine papaverine (1)... ... etain codeine with 1 p.m.; 
arain papaverine 
Codeine papaverine (7).. codeine with 1 in o.m.; 1 in p.m.; 
grein papaverine § 2 at bedtime 
Dilaudid (1)................. grein capeules§=—s 1 in. a.m; ip 
Dilaudid (4). ....... 11 in. 1 in p.m.; 
3 at bedtime 
Dilaudid grain capsules 1 in 1 in p.m.; 
a 1 erain dileudid 1 ip p.m. 
Dilaudid-papaverine (1). 
etain 3 at bedtime 
Dilaudid-papaverine (2)... .. iin iin H 
acid acetphene ine acet 1 in a.m.; 1 in pom. 
3 at bedtime ‘ 
 ~ 
of iperac and grain capsules 1 ip o.m.; 1 in p.m. 
opium (1) = 3 at bedtime 
—*) | 5 gtain capsules 
Opium powder............... grain capsules 1 after lunch; 3 at 
Sodium Mearbonate......... 10 grain capsules 
2? hours 
Acetylsalicylic acid grain capeules first 
times a day (thete. 
after 
Morphine papaverine........ tive morphine 1 in a.m.; 1 in 


of the dilaudid Later, verine was used in com- 
bination with ine for the same reason. 
Several other the treat- 


Taste 2—Reports Not Returned and Reports 


Percentages 
dot Per- 
Who 
Received Dis- 
Acetylsa 

netidin-caffeine................. 2 27 4 
0 0.0 2 49 
id-papeverine.............. 1 10 ‘4 42 

4 -papaverine.............. 2.8 
Sodium bicarbonate.............. 2 a5 1 17 
Acetylsalicylic acid............. 10.0 1 
0 00 00 
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The combination of codeine and papaverine was 
introduced with the thought that the codeine and the 
papaverine might be effective in different individuals. 
Dilaudid and papaverine were combined on the sug- 
gestion of Dr. Raymond Bieter, associate professor oi 
than usual.” 

2. First day, “no marked change”; second day, “slight 
improvement.” 

3. First day, “no marked change, headache gone”; second 
day, “a little better, voice clearer.” Vv 

4. First day, “general aching climinated perceptibly, other 1 
symptoms continued.” 

NO IMPROVEMENT 

1. First day, “no improvement”; second day, “usual improve- 
ment.” 

2. First day, “no noticeable change, throat still sore”; second 
day, “about same as first day.” 

3. First day, “no improvement ;” second day, “no change: 
cold ran usual course.” 

4. First day, “no better” ; second day, “about the same.” 

As will be seen from these illustrations, there could =—————_—$__$____ 
be no question about the ratings that should be given . , i 
to most s. A few, however, are borderline and 

t 
absolute percentages of favorable and unfavorable 
results but, since the rati were given without 
knowledge as to the po eel & is probable acetylsalicylic acid, sodium bicarbonate, and acetylsali- 
that the differences between the results with the various ; 
medications would remain practically the same 10 Discarded 
matter by whom the ratings were given. 

In figure 3 it will be seen that the proportion of 
reports rated as “questionable improvement” tends to . 

, increase as the proportion rated “definite improvement” 
decreases. This probably is due to the fact that some 
improvement usually occurs from day to day in the 
regular course of acute colds and, since many students 
had heard favorable reports of the treatment, there was 
a tendency for them to report the usual progress of the 
cold as “slight improvement.” For this reason only 
reports rated as “definite improvement” are considered 
of much significance. 

Although this study was instigated for the purpose ~~ 
of determining whether morphine is of value in the cylic acid-acetphenetidin and caffeine were added to 
treatment of acute colds, the scope of the investigation the list of medications studied in order that their effec- 
was extended as soon as it became evident that this tiveness might be evaluated in relation both to the con- 
question could be answered in the affirmative. Codeine, trol tablet and to the other drugs used. A complete 
papaverine, dilaudid (dihydromorphinone hydrochlo- list of the drugs studied and the dosages used for per- 
ride) and powdered opium were tried in the hope that sons of average size is given in table 1. ; 
they might prove more beneficial and !ess toxic than Perhaps I should add that before any new drug com- 
morphine. bination was prescribed for students it was taken, in 
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used, 


aso by members of the 


me and 
service 


REPORTS NOT RETURNED OR NOT RATED 


Students who failed to report results within a week 
were sent follow-up notices with urgent requests for a 


report. of 
students failed to respond even to these notices. Most 


ee ee 


Fig. 3.—Various drugs in the treatment of acute coryza. 


of the failures, however, occurred early in the study 
or during examination or vacation 

Of the reports received, eighty-six were discarded 
comings: The medication had not been taken in accor- 
dance with directions ; the medication was discontinued 
because of toxicity; the statements on the report card 
were too ambiguous for classification or the infection 
tract. Table 2 shows the numbers and percentages of 
reports discarded. 

The relatively large proportion of reports discarded 
from persons who had received the and lac- 
tose tablets is due to the fact that at the beginning of 
the experiment only one dose of the drug was given 
with instructions to return the following day to report 
results and to receive a second dose, However, 
because of the considerable proportion of patients who 
failed to return for the second dose, this plan was 
soon replaced in favor of the one that has been 
described. It will be noted also that the proportion of 
unsatisfactory reports is higher for the drugs which 
proved to be most toxic. 

Although it would have been highly desirable to have 
all reports returned and rated, it is unlikely, in view 
of the distribution of the missing and discarded reports. 

the results would have been much different had 
TOXIC EFFECTS OF THE DRUGS USED 

A record was kept of all students who reported 
symptoms which they considered toxic effects of the 
drugs they had taken. The most common of these symp- 
toms were nausea, vomiting, dizziness, “dopey feeling” 
and faintness or actual fainting. Fainting was reported 
to have occurred most frequently on rising in the morn- 
ing after having taken the medicine the night before. 


i 


cure of their within 
twenty-four to orty-eight rs after taking 
morphine, dilaudid, dilaudid 


Taste 3.—Toxic Symptoms Reported 


eres 


cece FF 
cece 


tabulated. 
considered as toxic symptoms. 


being without significance.” Codeine papaverine, dilau- 
did-papaverine and a morphine-papaverine, 
however, are preferable to ine or dilaudid alone, 
because of their being distinctly less toxic (table 3). 


Some of the improvement after of the medications 
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> Constipation and diarrhea, the frequency of which is 
t indicated by the following percentages, were not con- 
sidered as significant toxic symptoms : constipation was 
ee reported after morphine by 2.6 per cent of the sub- 
jects, after codeine by 1.7 per cent, after opium powder 
by 4.6 per cent, after sodium bicarbonate by 4.2 per 
cent, after acetylsalicylic acid by 3.3 per cent, after 
dilaudid-papaverine by 2.1 per cent, after codeine- 
paverine by 2.4 per cent, and after lactose 
by’ 1.2 per cent. "Diarrhea was reported 
2/6 | 4 after morphine by 1.1 per cent, after opium 
unter of by 2.3 per cent, after dilaudid- 
, ne by 1 per cent, and after codeine 
Vente opmpteme frequency with which toxic effects 
ed after the various 
7 table 3. In considering this, 
the fact that some of 
those reported after 
SIL the infection and not 
| HE iit had been taken. 
— 
treatment. Certainly most of the persons 
ee this group had primary acute coryza, but 
_. Some cases the coryza was secondary 
pharyngitis or influenza (grip). The results obtained 
with the different medications in this group of cases 
are shown in figure 3. 
same, the differences in percentages of good results 
Total 
Re- 
Dilaudid, dosages 1,2,3. 
Powder of ipecac and 
Acetylsalieylic acid...... 60 
Dilaudid-papaverine..... 
Codeine-papaverine...... 238 
Morphine-papaverine.... % 
Sodium bicarbonate..... %& 
Acetylsalicylic acid-acet- 
phenetidin-caffeine..... 68 
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ine.“—One hundred and -one 


more than 

and 19 per cent more than from i , 
With such differences, the odds are 45 to 1 that the 
codeine-papaverine ination is more beneficial than 


: 

aie 

4% 


Unpleasant symptoms, such as nausea, dizziness, 
headache and fainting, were infrequent following the 
codeine-papaverine combination table 3). 


official Remedies* says that “its toxicity is low, and 
neither tolerance nor habituation has been reported.” 
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toxic symptoms after however, 
was about one sixth as great as after dilaudid 
alone. results, as well as those with the codeine- 
papaverine and verine 


if not 
Mor phine-Papaverine—The number of cases treated 

with this bi ti 

tions, but since the results with 


combinations already discussed. 
Dilaudid (dihydromorphinone hydrochloride ).—Ben- 
eficial results with dilaudid alone, in the larger dosages 


erine, does not come under the German opium law.” 
of the 216 individuals, 75 per cent, who took the Furthermore, the use of these drugs for the treatment 
codeine-papaverine combination for acute coryza, of colds is occasional and for only short periods of 
reported definite improvement or complete cure in from time. Hence it would seem that one need have no con- 
twenty-four to forty-eight hours. This is 14 per cent cern in regard to habituation when using this drug 
combination for the treatment of acute colds. 
Dilaudid-Papaverine—The results obtained with 
dilaudid-papaverine were practically identical with those | 
reported for codeine-papaverine, that 
ne » a 0 same nation appear in figure 1 being too small to be of significance. | 
more beneficial pm ty alone.* Codeine and in at least two enn, however, dilaudid-papaverine 
verine were tried together in several proportions : codeine | 
and dosages, the chief of which are shown in table 
as dosages 1 and 2. The difference in the percentages improvement. Whether or not one of these combina- | 
of good results with these two dosages, however, 74 tions will tend to be effective in any considerable num- 
and 76 per cent, respectively, is not sufficiently great ter of cases when the other is ineffective is being 
to be of significance. Hence the smaller dosage. investigated. The proportion of patients who reported 
% grain of codeine with 4 grain of papaverine, is definite improvement” after the dosages of dilaudid- 
now in use. The specific directions given with this papaverine (shown in table 1) were 77 and 80 per 
codeine-papaverine combination to persons of various cent, respectively, a difference not sufficiently great 
weights are as follows: to be significant. The specific directions given to the 
75 to 99 pounds: 1 after breakfast; 2 at bedtime. several weight groups for the use of the dilaudid- | 
100 to 129 pounds: 1 after breakfast ; 3 at bedtime. papaverine combination are the same as for the use of 
130 to 169 pounds: 1 after breakfast; 1 after lunch; 3 at the codeine-papaverine combination. 
The proportion of patients who reported toxic results 
after cach meal and, depending on frer dilaudid-papaverine was approximately the same i 
as after codeine-papaverine. The total incidence of 
y observed by persons who 
a prompt decrease or a com- 
the nasal discharge and con- 
relief of the coryza was 
medicine, strongly suggest that papaverine may be effective in 
congestion reducing the toxicity of morphine, codeine and dilaudid: 
followed the The danger of habituation from the dilaudid-papaverine 
or urthermore, combination in the dosage used is certainly negligible 
although the excessive secretion was controlled, the 
unpleasant dryness that usually occurs when atropine 
is taken for this purpose was not experienced. The 
pharyngitis, laryngitis and tracheitis that occur with 
medi- rode ll papa Verim ‘ verine, 
defi- does not seem to be any reason for continuing its use. 
in The toxic effects from the morphine-papaverine com- 
Cases y to elim racted ination appear to be distinctly less than those from 
period of mucopurulent discharge. This was particu- morphine alone. 
larly noticeable when the medication was taken at the Morphine—This drug, with which our study was 
very beginning of symptoms. started, is apparently of definite value in the treatment 
of acute coryza. However, the larger proportion of . 
toxic results after it and the hesitancy wane po to 
prescribe morphine because of the danger of addiction 
yNen one 1S prescribing derivatives OF Opilm, 2 make it less desirable for extensive use than the several 
question as to the danger of habituation naturally arises. 
Concerning addiction to papaverine, New and Non- ee 
Addiction to codeine may occur, but it is so rare that 
Wolff * states that “codeine is not practically dangerous 
from the point of view of habituation and, like papav- 3 and 4 (table 1) being 76, 69, 65 and 47 per cont. 
A application has been filed to enable the University of Tespectively. However, the large proportion of unpleas- 
control the and ale of ihe new ant effects after dilaudid (table 3) caused its discon- 
common cold. Specifically these combinations are codeine with papaverine tinuance in favor of the less toxic combination of 
that thie patent’ shall interfere with the use of these dilaudid with papaverine. 
Concerning the dangers of habituation to dilaudid, 
4. Pearl, Raymond: Medical Biometry and Statistics, Philadelphia, Wolff * says that “it has been shown both experimen- 
Nonelical Remedies, Chicago, American Medical Asso. tally to habitu- 
ciation, » p. 307. ation a iction t morphine its devotees are 
98! 2175 une) 1932. AMA. therefore more easily cured.” 
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Cause, Treatment and Prevention, New York, 9. Prevention and 
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Taste 4.—Duration of and Time Lost on Account 


of Acute Colds 
Average Time 
Treatment, Days No Time 
Rehool, School, of 
Wort or Work Symptoms, 
Other or Days 
Num Prom Usual From her 
ter School Activ. School Usual Refore After 
ot or or Activ. Treat. Treat- 
Medtiration Caars Work Work ithe iment ment 
Papeverine.......... @ Ws Ge 62 
ack... @ OF Of £@&:7° 5° 
Morphine. ............ 2.0 “2 24 40 
Powder of tpreae and 
@ 26 @S 2% £63 
ite 
| os «3 “2 29 44 


* Based on bees than twenty-five cases; hence, unreliable. 


VARIATION IN RESULTS THROUGHOUT THE YEAR 


This may be due to an increase in the viru- 
decrease in resistance of the victims. 


Taare 5.—Kesults in Subacute and Chronic Colds 


Percentages Reporting* 
Definite Questionable No | 
Totel Improve. Improve. Improve- 
Metieation ment ment ment 
Codeine -papaverine.......... a | 
-papeverine......... 13 a as 
10 10 0 
Powder of ipecac and opium . 
n BS 18 
dees ao a a“ 
* Most of the percentages in this table are subject to considerable 


i 


Taste 6.—Results in Influensa 


error that the validity of results indicated by the tabu- 
lation is questionable. On the other hand, there is no 
reason to think that the comparative results with the 
different medications are not of some significance. 

In table 4 are presented the average amounts of time 
lost from usual activities by patients who received the 
various medications, the proportion of each group who 
lost no time, and the average duration of symptoms 
before and after treatment. From this tabulation it 

rs that the loss of time by persons who received 
medications indicated by figure 3 to be most bene- 
ficial and least toxic is significantly less than by those 
who received the least effective group of drugs.’* For 
example, the average amount of time lost from school 
or work by students who took codeine-papaverine (0.23 
day) or dilaudid-papaverine (0.25 day), was approxi- 
mately half as great as the amount of time lost by those 
who took sodium bicarbonate, lactose or the acetylsali- 
cylic acid-acetphenetidin-caffeine combination, 0.52, 0.61 
and 0.65 day, respectively. The total amount of time 
after treatment lost from all usual activities is in 
approximately the same ratio, viz., one-half day after 
codeine-papaverine or dilaudid-papaverine as compared 
to from one to one and a half days after sodium bicar- 
bonate, lactose and the acetylsalicylic acid-acetpheneti- 
din-caffeine combination. 

10. The only exception to 


this is 
which is only about half as great as after 
idin-caffeine combination, which, according to other reports, 
as 


Jovs. A. M. A. 
Dac. 23, 1933 
ee so were given the “cold medica- 
usually obtained with this treatment. The results, as tions” in use at that time. One of these was the control 
shown in oy 3, are approximately the same as those tablet, and since most of these infections were very »" 
reported after acetylsalicylic acid, the —— mild and of short duration, the proportion of persons 
acid-acetphenetidin-caffeine combination, lactose. reporting definite improvement following the lactose 
In other words, this study gives no evidence that alkali- tended to increase during this period. 
zation is of value in the treatment of the common cold. ep Gime 
TOTAL DURATION OF ACUTE COLDS 
After this experiment had been in progress about a 
month, it was decided to check the results by i 
the amount of time lost and the total duration of colds 
following the various medications. Information rela- 
tive to this was obtained from a card (fig. 4) which was 
sent to university students three weeks after treatment. 
As may be seen by comparing totals in figure 3 and 
table 4, these reports of time lost were not received 
from ; all the - treated. For this there are 
from class. 
Percentage Reporting 
Definite Questionable No 
Totel Improve. Improve Improve- 
Medication (4) Cases ment ment ment 
Since no single medication was used = 
is impossible to speak with certainty of variation in 
results throughout the year. However, the results sug- ; , 
colds become more severe : The considerable proportion of these reports which 
—-- — es are lacking introduces such a large clement of possible 
A marked decrease in the proportion of reports of 
“definite improvement” in May with all medications was 
coincident with, if not actually due to, the prevalence 
among the student body of a severe infection of the 
upper respiratory tract characterized primarily by an 
acute pharyngitis. Many of these patients developed 
coryza and so were classified in the acute coryza group. "im 
In December there was an epidemic of mild influenza, acid 
or grip, among the students. Some of these patients Goubiless without significance and due to the small number of cases. 


of 
determine the exact date of termination of a cold. In 
ff the ficati 
suggested by the amounts of time lost. 
RESULTS IN SUBACUTE OR CHRONIC COLDS 


disappearance congestion and discharge. 
This effect occurs promptly and is usually prolonged 
or permanent. Rest or sweating is not a factor, although 
it is reasonable to suppose that secondary infections are 
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The failure to get good results with any of the medi- 
that the variability in results throughout the year may 
be due, in part at least, to differences in the types of 
infections causing the coryza. The absence of good 
results in subacute and chronic colds seems to indicate 
that beneficial results can be expected only before sec- 
ondary infections have set in. 


SUMMARY OF RESULTS 


colds, 114 cases of influenza and 53 cases of acute 


2. Of the drugs studied, only opium and certain 
alkaloids derived from it seem to be of value in the 


results 
toxicity, and the absence of danger, or at least of “prac- 
tical danger,” of habituation to it. 


being followed by “definite improvement” in from 35 
to 42 per cent of cases. 
9. A based on incomplete reports of 


received the various medications suggests that it may 
be possible with the codeine-papaverine or dilaud- 
papaverine combinations to reduce very materially the 
amount of time lost as a result of acute colds. 

10. None of the medications studied seem to be of 
benefit in subacute or chronic colds. 

11. Morphine was tried in influenza but was of no 
value. 
12. The number of cases of pharyngitis treated were 
seemed o 


. Hyg. 27: $62 (May) 1933. 


12. Further since the of this x . 
greater than the codeine combination. 


Vouvme 101 
26 

The group of subacute or chronic colds consists for 
the most part of individuals with colds of more than ee 
1. This study shows the relative values of various 
cases of shorter duration were included if a “thick yel- drugs and drug combinations in the treatment of 1,039 
treatment in or 
are beneficial. The actual percentages rated “improve- 
ment” show considerable variability, but in view of the ee 
small numbers of cases on which these are based the treatment of acute coryza. 
differences are without significance. 3. Combinations of pai with codeine, papav- 

RESULTS IN INFLUENZA = with by “defied d papaverine with —— ~~ 

The effect of morphine in mild influenza without followed by “definite improvement” in from 74 to 
coryza was tested both in ambulatory and in bed Per cent of the cases, and in the dosages used these 
patients. The ambulatory patients alternately received Co™binations seem to be practically nontoxic.’* 
acetphenetidin and acetphenetidin plus morphine in the 4. For general use a combination of codeine and 

L dosages shown in table 1. All the bed patients received Papaverine seems most desirable because of the high 
the acetylsalicylic acid-acetphenetidin-caffeine combina- 
morphine in the dosage previously indicated. : — 

As to the proportion of influenza patients in whom 5. Morphine and dilaudid Lon oars omy hydro- 
coryza developed and who consequently were included chloride ) alone were followed by “dehnite ro 
in our acute coryza group, we have no information, but ment” in nearly as large a proportion of cases (73 and 
Doull and Bahike " report that in an sataenes aetna 72 per cent, respectively) but each was distinctly more 
among the resident nurses of Johns Hopkins Hospital, toxic alone than when combined with papaverine. 
in the winter of 1928-1929, 51 per cent of the patients 6. Codeine, papaverine, pens opium, and powder 
exhibited coryza as a “first day” symptom. In connec- of ipecac and opium were followed by “definite improve- 
tion with the study here reported, several members of ment” in from 56 to 61 per cent of cases. The toxicity 
the service had influenza of these drugs is in the pow- 
toms of coryza and took morphine reported relief dered opium, powder of ipecac and opium and 
_ the —— of coryza but no other effect on papaverine, with codeine practically as toxic as mor- 

course 0 infection. phine. 

The summary of the reports from the ambulatory 7. Powder of ipecac and opium, although of value 
patients appears in table 6. Results in the hospitalized jn the treatment of acute colds, is no more beneficial 
ay were estimated by comparing the average num- than the same amount of powdered opium without the 

of days that the two groups were confined to bed. _jipecac. 
These were 2.6 days for twenty-four patients who had ==. Sodium bicarbonate, acetylsalicylic acid and a com- 
received the usual treatment and 2.4 days for sixteen ination of acetysalicylic acid-acetphenetidin-caffeine 
 neoged who in addition had received the morphine. five little if any better results in the treatment of acute 
None of these results suggest any value for morphine za than the lactose tablet used as a control, each 
in the treatment of influenza without coryza. ; 
RESULTS IN PHARYNGITIS 

The cases of pharyngitis are too few to justify con- 
clusions, but the results do not suggest any value for time rom r us vities by patients w 
the codeine-papaverine combination in this condition. 

COMMENT 

It seems quite definite from the results of this study 
that opium and the major alkaloids derived from it are 
of distinct value in the treatment of acute coryza. The 
chief result observed is a marked decrease or 7 

Students’ Hospital and Dispensary. 
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THE PHYSIOLOGY OF WATER 
Only in comparatively recent years has the rdle of 
water in the body begun to receive the serious attention 
it has long deserved. True, some recognition has been 
given to the need of a water intake sufficiently large to 
compensate for the losses in respiration and perspira- 
tion as well as the more obvious output through the 
kidneys. However, the mere statement that water is 
the most abundant constituent of the tissues and is 
taken up and released in turn more rapidly than any 
other substance may suffice to indicate something of 
its ubiquitous biologic importance. In referring to the 
surprising fact that the average water content of the 
entire body is about 70 per cent, a recent textbook * 
explains the purpose of this aqueous component as 
obviously to provide a medium in which chemical 
actions can occur and physical chemical phenomena 
such as osmosis and diffusion can effect the necessary 
transfers of chemical compounds through tissue mem- 
branes. The actual dilution is presumably the optimal 
dilution for such changes. The author adds that any 
severe deprivation of water, leading to greater concen- 
tration of the chemical compounds present in the 
tissues, is followed at first by a sensation of thirst and 
subsequently by a series of pathologic happenings. Of 
all the varied types of starvation, the complete depriva- 
tion of water leads most rapidly to a fatal termination. 
Under many circumstances the sensation of thirst is 
sufficient to help maintain near its optimum the balance 
between water intake and output that insures the great- 
est well being. Now and then one hears persons make 
reference to the “flushing of the kidneys” or some 
related pseudoscientific term without any real compre- 
hension of what is actually involved or wherein it may 
have any actual physiologic significance. Few persons 
realize to what an extent common foods are actual 
carriers of water into the organism. Some of them 
are actually made up to an extent of 90 per cent or 
more of water. i 


in this way is 3,700 cc.; a more liberal estimate is 
9,800 cc. In the case of the kidneys, the colon (dis- 
charging feces), the skin with its insensible loss, the 
sweat glands, and in women the mammary glands, the 
figures for actual total loss of water from the body 
range from a minimum of 1,050 cc. to the liberal figure 
7,800 cc. These calculations, made by Adolph, permit 
one to estimate the total daily water turnover at some- 
thing between 4,700 and 17,600 cc., representing an 
actual possibility of more than 4 gallons. It would be 
difficult to select a more striking quantitative indication 
of what the physiologic réle of water in the organism 
really means. 

In his detailed review of the metabolism and parti- 
tion of water, Adolph has described the essential rela- 
tions of the body to water intake. If water is drunk, 
he states, an equal amount is excreted usually within 
two or three hours in the urine, in addition to the water 
excreted at the normal rate. Meanwhile the insensible 
loss of water increases in rate, so that the body often 
ends up by having as little water as it would have had 
if none had been ingested, if not less. The same result 
is obtained from drinking a solution of almost any salt 
in a concentration that is isomolar with the blood. But 
if the salt is sodium chloride or sodium bicarbonate, 
little or no diuresis results and the excess fluid is 
eliminated slowly (during twenty-four or forty-eight 
hours). If protein, carbohydrate or fat is taken with 
the water, certain amounts of the fluid are retained 
and stored with the food until the food becomes oxi- 


i solvent through water of crystallization, of colloidal 
535 Srazet - - - Cmcaco, pydration and of secondary valence to water combined 
Cite - - - - “Malia, the conditions are known under which cach form of 
COO eer water exists, analytic distinctions must remain arbi- 
Subscription price - - - - - Seven dollar per annem inedvense The main fact, however, as Adolph has pointed 
——_—_—_—_—_—_—SSSSSSSSSSSSEE i omt, is that whenever ingestion becomes impossible it is 
beth old ond new; stone whether the chenge te temporery ‘difficult to supply water fast enough. Rectal adminis- 
will be found on second advertising page following reading matter. | tancous infusion are all inadequate for any purpose 
temporary or experimental use. It is well 
ee known that water may be absorbed directly into the 
SSS outer layers of the mammalian skin, but the passage 
of significant amounts inward through the skin does 

not occur. 

One way of attaining a more helpful appreciation of 
the services actually performed by water in the body 
is to contemplate the actual rate of turnover that this 
remarkable solvent experiences every day by various 
organs of adult persons. Some of these organs and 
fluids, such as the salivary glands, stomach, intestinal 
walls, pancreas, liver and lymph, return the water that 
they drain from the blood. The minimum represented 

sources of water in the metabolism and combustion 7 


dized. If the water is taken before food, it will be 
promptly excreted; if it is taken with or soon after the 
food or salt, it may be retained. If water alone is 
taken, particularly after the excessive loss of salts, as 
by sweating, the dilution of the tissues may be sufficient 
to bring on intoxication or cramps. 

ion has come to be regarded as a serious 
medical problem under certain circumstances. Its 
occurrence is being more generally recognized, particu- 
larly in infancy. Adolph has pointed out that dehydra- 
tion resulting from low water intake or other processes 


is readily interfered with by experimental or 
conditions. The signs of lack of water are 
dryness of the skin, shrinkage of subcutaneous tissues, 
decreased deformability of skin, and decreased rate of 
urinary excretion. Diminution of blood volume and 
dhe What is an adequate 
water supply? The most obvious test, Adolph insists, 
is to give a large quantity of water by mouth and to 
see whether any of it is retained, or at least whether 
the urine becomes diluted. In most cases this indicates 
whether or not the body is “saturated.” Changes in 
body weight may be used to detect the retention of 
water. Most physiologists will agree with Adolph, 
however, that all measurements of the state of the body 
with respect to water must be relatively empirical until 
the mechanisms of regulation are better understood. 


HOSPITALS AND THE DEPRESSION 

The depression has placed a serious additional burden 
on hospitals and clinics that minister to the poor. The 
poor have increased in number ; funds to meet the costs 
of their care have decreased. What were the hospitals 
to do? There were two alternatives. They must either 
increase their revenues or cut their costs. The former 
has been in most instances impossible. To reduce costs 
without thereby curtailing the quantity of service 
afforded or endangering its quality has been extremely 
difficult. Though many unbalanced hospital budgets 
and depleted unrestricted endowment funds mark the 
efforts of hospitals to meet the situation, various other 
means have also been tried. Most hospitals have 
lowered salaries and wages, not once but two or three 
times. They have done this not because hospital trus- 
tees have felt that their employees were overpaid but 
because this was an immediately effective way of reduc- 
ing costs. Thus, hospital employees have had to bear 
more than their fair share of the costs of the increased 
load placed by the depression on the shoulders of the 
institutions in which they work. In addition to wage 
reductions, many hospitals have culled from their pay- 
rolls personnel who could perhaps be spared without 
impairing essential service to patients. Some have 

well baby clinics, routine health examinations, 
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examinations for child placement, and other preventive 
and educational activities. Some private hospitals have 
patients who 
who 


The building of hospitals that are not needed and the 
inordinate decoration and furnishing of those that are 


tion made it clear from the start that it would not 


THE RESPIRATOR IN EPIDEMIC 
POLIOMYELITIS 

The management of acute epidemic poliomyelitis pre- 
sents many serious difficulties calling for a variety of 

experience and technical skill in their successful 
solution. After the epidemic character of the disease 
became clearly recognized in this country, the pressing 
problem seemed to be the treatment of the resulting 
paralysis. This is probably what might be expected 
because of the conspicuous nature of this symptom and 
its distressing effects on the patient. It was presently 
learned that damage may sometimes be done to the 
paralyzed patients by the institution of measures that 
are too energetic. Draper ' has said that it is far better 
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could not to mumicipal hospitals and clinics. Some 
have reduced the period of hospitalization of obstetric 
patients to seven, five, or even three days following 
delivery, arranging with nursing organizations to give 
further after-care in the patients’ homes. Others have 
more rigidly restricted their admissions to those who 
are acutely ill. 

produces Many e¢fiects that are quite Onviou: rm The necessity of practicing rigid economy has not 

sense of thirst normally detects- dehydration first but been without a modicum of value to hospitals. No 
doult it has led many hospital administrators to give 
greater attention to the business aspects of their job. 
Lavish expenditures for nonessentials are being curbed. 
to be built have at least temporarily ceased. 

Efforts were made by various organizations to secure 
portions of state and federal appropriations for the 
unemployed and their dependents for the hospitals. 
Most of these efforts have been futile. Though there 
has been some assistance to hospitals from public relief 
funds in a few states, the Federal Relief Administra- 
permit the allocation to hospitals of any of the money at 
its disposal. This position was taken, no doubt, because 
of the inadequacy of the appropriation in relation to the 
immensity of the task. If the way out of the present 
economic situation is to be marked by a rise in com- 
modity prices, the plight of the hospitals will be still 
sorrier for a period. Though more patients will eventu- 
ally be able to pay their bills, increased costs of the 
goods they consume will be experienced by hospitals 
long before there will be an appreciable increase in 
their revenue from patients. Most hospitals have in 
one way or another weathered the storm thus far. The 
communities they serve must see to it, however, that 
they are neither wrecked nor disabled if the gales con- 
tinue to blow. 
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to err on the side of inaction than to begin massage 
and passive motion too soon. Fortunately, great prog- 
ress has been made in the treatment of the paralyzed 


parts. 
Of late the threatening symptoms of the respiratory 


opment of the Drinker respirator,? now most frequently 
used for respiratory failure. After reporting the results 
of the employment of this apparatus in a considerable 
number of cases at the Willard Parker Hospital, New 
York, Brahdy and Lenarsky * conclude that the Drinker 
respirator represents a decided advance in the treatment 
of respiratory failure in poliomyelitis. With improve- 
ment in the apparatus and in the technic of treatment, 
the mortality among patients who would die of respira- 
tory failure should be greatly decreased. The time has 
arrived to ascertain the shortcomings as well as the 
merits of such promising therapeutic methods. The 
New York investigators observe that the medical and 
nursing care of the patient, aside from the artificial 
respiration, must be kept in mind. The timely adminis- 
tration of sedatives and parenteral injections of fluid, 
laxatives or other medication will avoid interference 
with the artificial respiration. As it is not possible to 


COMMENT Joga. A, M.A, 


Fifteen apes were kept for three months under scrupu- 
lous quarantine conditions. All attendants were exam- 
ined daily for infections of the upper respiratory tract 


Lenarsky do not advise the treatment of patients with 


slight or moderate distress in the respirator. 
Repeated small doses of sedatives and continued 
reassurances, they state, will make such patients com- 
fortable and enable them to rest; but a patient with 
involvement of the respiratory muscles should be in a 
hospital near a respirator, because there is no way of 
telling whether or not the condition will become worse. 

The spinal lesions characteristic of poliomyelitis by 
no means present a highly unfavorable prognosis ; * but 
vital centers the outlook is not encouraging. Today the. 
problem of when to initiate the use of the respirator 
perhaps occasions the most serious debate, for respira- 
tors are so expensive that the number available at any 
one institution is limited, and during an epidemic only 
the patients with the most urgent cases can be treated. 
For the same reason it would be impossible to give 
more than a few patients prolonged treatment in the 
respirator after they had regained the use of their 
respiratory muscles. Of course, respiratory failure is 
not the only cause of death in poliomyelitis. 


2. Drinker, and Shaw, L. A.: An Apparatus for 
Respiration, J. Clin. Investigation 7: 
. M. Lenarsky, Maurice: Treatment of 
Poliomyelitis, Am. J. Dis. Child. 


developed to make them effective during the emergency. 
The medical profession requires some assurance that 
these new invasions of medical practice by the govern- 


ment are to be truly emergency measures in the strictest 
sense of that term. 


Proc, Soc. Exper. Biol. & Med. 


TRANSMISSION OF COMMON COLDS ; 
BY FOOD 
ve fomites has been suggested by epidemiologists, but con- 
prominence. The introduction of apparatus to promote vincing experimental proof has not been available. The 
intrapulmonary exchange of air sufficient to maintain recent demonstration by Bliss and Long’ of Johns 
life has become widespread, especially since the devel- Hopkins University that contaminated food may trans- 
mit this disease to chimpanzees, therefore, is significant. 
attendants wore masks and gowns and took full aseptic 
precautions in preparing food and taking care of the 
animals. During this preliminary period the fifteen 
apes remained free from infections of the upper 
respiratory tract. At the end of the period a person 
suffering from a common cold was allowed to prepare 
food for the animals. After the food was placed in 
aseptic containers by this person, he left the kitchen. 
The attendant then entered, carried the containers to 
the quarantine rooms, and placed them in the individual 
chimpanzee cages. Within forty-eight hours after the 
first meal, five of the apes developed typical symptoms 
of infection, such as nasal discharge, nasal obstruction, 
mouth breathing, slight fever, and leukocytosis. Two 
developed a moderately severe cough. 
| 2 patient Wil j i 
respirator for a few days or for several weeks, the ee neni anti 
last few weeks under the coverage of the Federal 
Employees’ Compensation Act. The mechanism of this 
new phase of governmental activity is described under 
Government Services in this issue of THe Journat. 
For every injury and occupational disease sustained in 
the performance of duty, all the four million are entitled 
to medical and hospital service at government expense. 
For disability or death resulting from such injuries and 
diseases, they or their surviving dependents are entitled 
to compensation. This army of employees has been ~~ 
hired and put to work, many of them in strange fields, ) 
without medical examination or approval. The possi- 
bilities of the situation, present and future, require the 
serious consideration of the medical profession. Under 
the cover of emergency activities the government is 
enabled to undertake actions that would not be assumed 
in less feverish times without extended hearings by all 
the elements of the population concerned. Physicians 
view with alarm this gradual transmutation of medical 
practice into a function of government bureaucracy. 
History indicates that measures introduced in an 
emergency tend to be perpetuated by the bureaucrats 
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saline solution has been given, ¢t 

it should have been 4,000. Wi 

after influenzal infections the 1 
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that this is any argument against 

die of so-called cardiac failure 

rather than of cardiac failure o 

though the myocardium may be 
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is decreased circulation in the 
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Clinical Experience with 
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carried out on a dry film stained by Leish- 


Journal of Chemistry, Baltimore 


Gasometric Blood 
an Syke and Kugel, New York. 


Ergothioneine in the Urine. M. X. Sullivan and W. C. Hess, Washing. 


Chemistry of the Lipide of Yeast: Composition of the Acetone- 


Derivatives of Monoacetone Xylose. P. A. Levene and A. L. 
New York.—p. 317. 


Journal of Clinical New York 
22: 741-994 (Sept.) 1933 


Content of Plasma as Measured by Refractive Index. H. L. Schmitz, 
Chicago.—p. 741. 


Cote XXIII. Critical Study of Methods 
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Hepatic Glycogenesi« and Concentration of Cardiac 
C. Darrow, New Haven, 

1. Respiratory and Metabolic Rate. H. Yannet and 


Id: Quotients and 

w. New 787. 

Studies of T and Ite Subdivisions: I. Normal, 
A. Hurtado and C. Boller, Rochester, 


tal Plaut-Vincent’s Angina in the Dog. Helene 
. Robertson, 
and Pressure on Blood Flow to the Lower 


on the venous pressure before and after the administration of 
digitalis (in single full doses) in nine trials on cight normal 
subjects. He found that, in normal human beings and dogs, 
digitalis causes a decreased cardiac output and a decreased 
venous pressure. The greatest effect occurs at about twenty- 
four to thirty-two hours after the administration of the drug, 
with a return to normal levels in from seventy-two to ninety- 
six hours. The observed changes support the hypothesis 


his associates performed fifty-nine clearance tests on fiity-nine 
apparently healthy persons. In forty-five, only a single test 
was made, and in fourteen, from two to twenty-one clearances 
were determined. The authors compared the creatinine and 
urea clearance tests in normal persons and in patients present- 
ing a history of chronic interstitial nephritis. The mean 
creatinine clearance in the 130 observations of the fifty-nine 


was 
tests from the mean normal was approximately the s: 
In patients presenting chronic interstitial nephritis, the | 


i 


for its greater technical difficulty. 


Serum Treatment of Streptococcic Pneumonia.—Amoss 
pneumonia in which antistreptococcus serum 

and all the patients recovered. These 
treated by intravenous and intramuscular injections of the 
serum developed streptococcic empyema. Instillation of the 
serum into the pleural cavity in two patients presenting effusion 
apparently prevented infection of the fluid in one, and in the 
other it cleared the infected fluid of organisms i 
hours. Instillation of the serum into the pleural cavity in two 


al 


cocci. The results of tests by precipitins, toxallergin neutrali- 
zation and mouse protection tests suggest a rational immuno- 
logic basis for specific serum treatment. 
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and monocytes is [eee 
man's method and is combined with the estimation of the von 
Bonsdorff (Arneth) count. He claims that these methods afford 
a valuable amplification to the grading of cases undergoing , 
sanatorium treatment, and that they are invaluable in estimat- 
ing the results of gold therapy and other new methods of N. ¥.—-p 793. 
treatment. Id.: If. Correlation with Physical and Radiologic Measurements. A. 
che wits Posture. A Kone ont W. W. F 
Journal of Bacteriology, Baltimore O08. 
2G: 229-330 (Sept.) 1933 Id.: IV. Preliminary Observations on Cases of Pulmonary Emphysema 
Stability of Cultures of Rhizobium. Lois Almon and 1. L. Baldwin, and of Paeumonoconiosic. A. Hurtado, W. W. Fray and W. S. 

in Micrurgical Technic. J. A. Reyniers, Notre Dame, Ind.—p R San Pr 

*Comparison treats a ‘rea Clearance Tests tdney 

—p. 289. 

Experiments Relation of Creatinine and Urea Clearance Tests of 

Kidney Function and the Number of Glomeruli im the Human Kidney 

Fermentation of Sodium Malonate as Means of Differentiating Aero a J. M. Hayman, Jr., and S. M. Johnston, Cleve- 

hacter and E. Leifson, 329. a Tre amen Hemytic sceus Pacumonia. Amoss 
Bacterial ariation. — Rettger Gillespie state and . Craven, Jr.. . X. C—p . 

of Fi Nails in S. A. and W. A. 
Bacillus megatherium is extremely susceptible to changes in mo ny — Pellagra. Payne 
environment, giving rise to morphologic types that vary over a Mont - ~~ 
wide range from the more nearly “normal” to most extreme Wallace, E. W. W 
forms. On the transfer of cultures that have undergone such Effects of Alternate 5 — — 
cellular transformation to the usual fresh culture medium, the Leste 
organism again assumes its regular cell outline and orientation. ; 

In old cultures pronounced autolysis is another important Effect of Digitalis on Venous Pressure —Rytand made 
feature, and at times empty cells may be seen which resemble thirty-seven control _and_cighty-two experimental observations 
flattened tubes or “sausage skins” and which are firm and 
highly resistant to mechanical injury. These must be regarded : 
as definite cell envelops or membranes. Repeated attempts to 
demonstrate the occurrence of a filtrable phase or phases in 
Bacillus megatherium, Alcaligenes abortus and melitensis, and 
the organisms commonly present in raw sewage resulted in 
failure. 
digitalis owes its action to a peripheral effect, probably on 
the hepatic vein radicles, in reducing the return flow of the 
and Ice G, Baw, 7. follows changes in cardiac tone is 
Quantitative Analysis of Plant Juice for Reducing Sugars and data. Digitalis bradycardia is not to venous 
Sucrose. F. S. Schlenker, Kingston, R. I. 29. 
Concentration and Probable Chemical Nature of Vitamin G. Lela gE. Pressure. The slowing of the heart, by causing the normal 
Booher, New York.—p. 39. increase in venous pressure, partially conceals the effect of 
Sense Method, DD. Vil digitalis in reducing the return flow of the blood to the heart. 
pst. er Creatinine and Urea Clearance Tests.—In order to 
a a estimate the range of creatinine clearance in normal persons 
lodine and Golter, with Eepecial Reference to the Far East. J. ¥. wWudet_conditions of hospital and private practice, Hayman and 
—om Minneapolis, with assistance of T. Imai, Sendai, Japan. 
—p. 
Gastric Juice: 1. Studies on Proteins of Gastric Juice of Humans. 
: on Urea-Splitt Pepsin in Relation to 
Variations in Inorganic Constituents of Mixed and Parotid Gland 
Saliva Activated by Reflex Stimulation in the Dog. H. Raxter, 
Anderson, New Haven, Conn.—p. 229. 
Determination of Thyroxine in Thyroid Gland. N. F. Blan, New 
York.—p. 269. 
Analysis of Chloride in Tissues. F. W. Sunderman and Priscille 
Williams, Philadelphia.—p. 279. 
Dietary Factor Concerned with Carbohydrate Metaboliem. L. G. Wesson 
and Florence C. Murrell, Nashville, Tenn.—p. 303. 
Studies on Purine Metabolism: II. Fate of Guanine in Organism of 

Dog. F. W. Allen and L. R. Cerecedo, Berkeley, Calif.—p. 313. 

— 

EEE streptococcus but not of the pneumococeus, group IV, which 

A. Gocimen, 5. Friedman, G. Clark and T. R. Harrison, Nashville, appeared simultaneously with the disappearance of the strepto- 

enn.—p. 
I. Blood Sugar, Lactic Acid and Nonprotein and Amino-Acid Nitrogen. 
H. Yannet and D. C. Darrow, New Haven, Conn.—p. 767. 
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